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Introduction 



It gives us pleasure to introduce this book to our students of the first trom preparatory, hoping 
t ha t it wrfl fullil our aim$: oonstdenng the easmess of intormation. cleamess in the styte This for 
prepanng a generation capable of scientific thinking and mnovation. 

The aspirations of the human mind exceeds the hmits of the earth to penetrate the ouler 
space As the artihciai sateli les and Information networks transfer to us what 'S happenmg 
every where at any tíme 

The technolo^cal progress makes vanous and a lot of sources for teaming. a large number 
of modes of knowtedge and numerous teachmg aids that háve a great etfect and considered 
more compiex and háve a higher vaiue. 

In writing this book. it was put into consideration the foflowing pointe: 

* Since studywg integers is not enough to sotve various life probiems, so we shoutd study 
mathematcs that uses symbois mstoad of numbers to solve súch probiems 

* The use of anages, shapes and colors m dantying the conoepfs of mathematics and 
properbes of shapes 

* Integration and linkages between mathematics and other subjects. 

* The design of educational situations. wtiich help on practising the basis of acbve leaming 
and problém • solving skills. 

* Showing lessons that provide the students with the opportunrty to deduce the Information 
by themselves 

* The book mcludes realistic issues, educational actrwties, atlitudes related to the probiems 
of environment hea th. popuiation issues *1 addition to the development of vafues súch as 
human nghts. equa Ty. justice and deve*op*r»g concepts of belonging to the horne land 

* Giving a variety of evaiuation exercises, at the end of each lesson. a test at the end of each 
urot and exammations at the end of the book. 

* Incfude portfolio models to vertfy the generál educational evaluaton. 

* Emptoymg technotogical methods 
This book has included three units: 

Unrt 1: Numbers and Algebra * it aimes to use laws of indices and finding the square roof of 
a posjfive rational number 

• it presents the meanmg of vanable and constant and solving equations and inequalibes of 
first degree in one vanable 

Unrt 2 statistics • it aimes to nclude the importance of statistics and probaikty in predicting 
tuture events 

Untt 3 Geometry and measurement • it revolves around Geometrie transformations 
(retlection • translation • rotation). proving us«ng proof, some theorems and laws for triangies 
and quadniaterals. 

In explainirtg the topics of the book. it was taken into consideration. simplifying 
the sub|ect and giving a variety of exercises to provide the students with the 
opportunity to think and create. 
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List of symbols 

There is a meaning for each mathematical symbol 


Symbol How read 

x = { . > 

X is the set whose elements are 


0 or { } 

empty set or null set 

€ 

►- 

is an element of. belongs to 


€ 

is not an element of. rvot belongs to 

C 

is a subset of 

C t 

is not a subset of 

\nv = { a : a e X and a e Y} 

Intersection of two sets X and Y is the set 
which contains all the elements belonging 
to X and Y. 

XUY = {a:aeXoraeY} 

Union of two sets X and Y is that set which 
contains all the elements belonging to X 
or Y. 

N 

Set of Natural numbers {0, 1.2....} 

Z 

Set of integers {..., -2, -1,0.1,2,...} 

r 

Set of positive integers 

{1.2.3....} 

z 

Set of negatíve Integers 
<-1.*2, -3....} 

z 

is less than or equal to 

z 

is greater than or equal to 









































Symbol 

How read 

* 

is not equal to 

|a| 

The absolute value of a 

(a,b) 

The ordered pair whose tirst 
coordinate a and second coordinate b. 

a x a x ... to n factors = a" 

The n power for the number a 

Vä~~ 

The square root of a 

// 

is parallel to 

i 

is perpendicular to 

A 

triangle 

• • 

# 

Since 

• 

» • 

Therefore 

L 

right angle 

L 

ÄB 

Line segment AB 

A B* 

Ray AB 

AB 

► 

The straight line AB 

Z 

H ^- 

Angle 

■ 

is congruent to 
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Unitl 


S? Numbers and Algebra 


Ghíyath al-Din Ibn Masoud al-kashi 
(1380 AD -1436 AD) 

Al-kashi invented the “decimal fractions" 

Also he put a theory concerning the natural 
numbers raised to the fourth power. 

He reached a very accurate rate for 
approximately ratio Jl that nearly equates 
the accuracy of the calculators. 



-◄ CONTENTS 

Lesson 1 Repeated multiplication. 

Lesson 2 Non-negative Integer powers. 

Lesson 3 Negatíve Integer powers. 

Lesson 4 Scientific notation. 

Lesson 5 Order ot operations. 

Lesson 6 The square root of a rational number. 
Lesson 7 Solving Equations. 

Lesson 8 Inequalities 

• Miscellaneous Exercises. 

• Unit test 
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Lénom? Repeated multiplication 



Complete the pattern: 


(-)' 

2 

2 


2 

1 1 

— x — 

2 2 


1 x 1 
2x2 


<?>* 

'I 1 ' 


1x1x1 


J_ J_ J_ 

2 * 2 * 2 2x2x2 


2 

2 


1 „ 1 „ 1 „ 1 _ 1 * 1 * 1 * 1 
2 2 2 2 ~ 2 x 2 x 2 x 2 


1 



Examples and Exercises: 

O Calculate and expcess in the simpiest form 

(al(f) 3 

| c )< 2 - J -) 2 x <--|) 2 


|tl ( - 2 3 ) 2 
io ( -f 


The Solution: 


|a]( 


-A o 


) 3 = 


4 3 _ 64. 

“ 5 3 - ” 125 ' 


4C 

9 


| c )( 2 - J -) 2 x (-|) 2 = ( S .)» x (|)2 = 

|h| /_ 2§\^ / _ - .25 ^ / J§v2 _ 2H ^ _ 2o 3]— 

9 ' ’ ' 9 ' “ 9 ’ " 9 ' ” D 81 ” 0 25 “ 


$, x 4 

m a 


o 

V 

•i 


9 
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Unit 1 


Q Complete using the rule of s*gns in multiplication: 

w (-!»*-■!«(-!>— 

(B|(-|)> = (-|-)x (-|)x (- |> =.|I|(-2Í)' = (-I)' = 

|c|( 'f l ‘ = F = . - 

M<-i»i <£*«*-. 

sj Calculate and express in the sim piest form: 

(a)(2ly*x(-4)í f hl • 

2 5 3 o 

= (f) 2 * (|)~ "(fí : í-f} 2 

r: 

=.=. -í J fx.-. 

•y 
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Exercise (1-1) 


Calculate the following, than put the result in the simplest form. 


|a|( i )4 


[ c |(|) 4 

[d](- y? 


(e)(-f)3K(-f) 

í n <- -j) 3 * ( 

Ig)(- -) ? x — 

ian 4 > 2J 

"'N-? 1 ** 3 ? 


... * 5a * . 2ab 

111 <T ŕ -1?’ 

m <- f) 3 «i j)> ♦ (- |ľ 

IU(-+ 


2x 


L j (a | Find the area ot a square whose s»de iength is 



[b] Find the volume of a cube whose síde Iength is 


4n 



71 . 


3 1 4 

If X =-, y = — , and z = - —, then find the numertcal value of each of the 


following in its simplest form 


(a) x 2 y 2 z 2 


[ d) 9xy* + 4y 2 z 2 


(b) x 2 ť z 2 


(e) 


x 2 y 2 z 2 
x+y 


(c) x 2 - y z 2 


infť- f» s » 


9 , J 

*2 **y* 
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Unit 1 


a I ťi n i a t n m n 

Lesson 2 Non-negative integer powers 



• II a mulliplication contains powers of the samé base, the product may be wntten as a 
single power ot that base. 


For example: (j) 2 x (y) 3 = <\ * 7) * < J * 7 * 7) 



Use the calculator to venty each ot the tollowwg: 


The rational 

number: 

D 

n 

m 

(fr * <£r 

D D 

(fr- 

1 

3 

2 

3 

i 

243 

1 

243 

1 

4 

2 

3 



1 

5 

3 

2 



3 

2 

3 

4 





3 

• Insert another rationaJ numbers and another values ot —, n and m 

b 

• Did you get the samé product? 

• Does the law apply to negatíve bases 



If — is a ratlonal number, n and 

b 

m are non-negative integers. 


then(i)"x(ir=(£)"* m 




M athematics l st Prep 


Second Term 


S 























Example : 


Flnd the result of each the following In the slmplest form 


M (-4)* “(4)* 


i/ .J 


The Solution: 


(a](-4) ? »‘(i) 5 *(4) ? Mf} s 


f -=- • J iv 

» «- i 

O 


, 2 ,, 


i>i •: h'* t 4> s -< 4>‘* 


i v 


• • i* 

• * i 

v 5‘ 


♦ Iŕ the dívisior ooeratior contains ra:ional numbers háve the samé base. rt s possible 


:o wiile the rj únii en: v.ŕh the sama base. 


> 1 v= • i 1 j* - 

V v 


1 T 1 1 

b l! • • b 

1 í * 

> X <* x *>. 


4 x i = h 
2 2 2 

Use the calculator to venfy the tollowing. 


The rational 

number t 

D 

n 

m 

(f r ♦ <4r 

D D 

<fr- 

3 

6 

4 

i 

9 

i 

9 

1 

4 

5 

2 



i 

5 

6 

3 



3 

2 

7 

4 
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Unit 1 


• Insert another rattonal numbers and another values ol —, n and m 

b 

• Did you get the samé quotient? 

• Does the law apply to negatíve bases? 



Example : 

Find the pesult of the following in the simplest form : 

la] (f) 5 ♦(-f) 2 

. • :> 9 

Thô Sôl Jllon: 


íiUfr-t f v 

- . 4 . • • 4 1 

(b](f > ,s + (f >" 


_ / ií 15 2 
• 1 * 

= (f) ,3 - n 


/3,i < 

- v 4 . 

II 

in |ro 


27 
" 04 

-Jlfí 

II 
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Iťs possible to write the rational number ((y) 4 ) in the form 

lfyf = (y) 4 * (y) 4 
= (y) 4 * 4 = (y)"" 


Use the calculator to of the followirvg: 


The rational 

number: — 

D 

n 

m 

«4>t 

D 

b 

i 

3 

2 

3 

i 

729 

1 

729 

1 

4 

3 

2 



i 

5 

2 

4 



3 

2 

3 

2 




a 



Insert rational numbers using other values of —, n and m 

Is the ootput in the fourth column equal to the output in the frfth oolumn? 


If Is a rational number, n and 
b 

m are non-negative integers. 

t hen (£rr = (ŕ>" " m 

b b 
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Example : 

Find the result of each the following: 

(a) K 4 f f (bllífy 2 ! 3 


The Solution: 






Unit 1 


lis* nm nmvlous la veiľy:iMt: 


[a] x 

D C 


rj x c j ft 
b c 


A 

V 


[»i (f)' - er 


,£ c. r 

• —f 
b d 


- A 1 

br/ 
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Unítl 


Le&son3 Negatíve Integer powers 


e We know the meaning of the positive power of a rational number as weíl as the meanmg 
of the zero power. Now we are gorng to know the meamng ot the negatíve integer power 
of a rational number: 



Note that: a" x a~' = a"'" = a° = 1 each of a' and a*" is a muftiplicative mverse for the other. 
e Example: Flnd the value ot each of the following 


[11S*k 5-‘.-^.S» [2] -p-. ý 

PI (js^ 

= 4) e -cŕ-36 

• «V • • K 

• M 4 • 

e Use the table ot powers of 5 to ovaluate these 
expressíons. 

Example: 

|111 50?5 >: 0.001 G = 5 C x 5 - =. 


[2] 0.00032x3125 [J (78125)’ 


[4] (0.001 


. > 


[h! 


0.000 

6?5 


[ 6 ] 


125 

00003? 


[T \ 


i'31 2hY 


156?5 


|8| (0.0000178:'- X (39C'8?5) 2 


Table of powers of 5 


5 1 = 5 

5- 1 = 0.2 

5 Z = 25 

5~ 2 *0.04 

5 3 = 125 

5' 3 * 0.008 

5 4 = 625 

5 4 = 0 0016 

5 S = 3125 

5' 5 = 0.00032 

5'= 15625 

5' • = 0.000064 

5 7 = 78125 

5 7 = 0 0000128 

5 B * 390625 

5® = 0.00000256 

• 

• 

• 

t 

• 

• 
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Exercise (1-3) 


Com piete: 


’-'-***■ 


(e) 5c° =.... 


[bHb-’^sb 


(f) 2x 3 = — 

4 m 4 é 


Icjpx’p-Sx- = — 

IIM 


(g) (3a 3 )* 1 = — 

Mta 


[d] 10-® = — 

• • » e 


h' 2\-‘)ŕ'~ ? 

• •• • 


Evaluate: 




la) 5-' 

[e] 4 

m 4 

w 

if’«jí 3 3 ') a 

lb)4-’ 

[c J 5"* 

[ f) 3 7 x 3 3 

[g] P- 3 )-“ 

A 3 

[j] -rrr 

o •* 

[kllilíl 

l>-‘ 

("] <~ŕ 

[o]{ Q,<i ^ Q r 
a- • 

[d) 4 * 

(h) p-v 


ípK^^) =’ 

Simplify and write the result In terms of a posltlve exponente: 


(a) 7x*' 

|e)(b ’) 3 

iu V 

hí r n V 

[b) 

[ f) X 3 x x 3 


[n] A 2 
r 3 

(c)a* z b' 3 

[g] (a 2 x a 

(k) <£) 3 

(o) (3°- 2 2 ) 2 

(d] (a- 2 ) 3 

w 

(11 i-^-) 3 
a 

[p] (3°x 2 2 ) 2 


Why b 1 is not defined when b=0 ? 

The population of a city has been growing exponentially It is estimated that in t years 
the population p will be P = 2(l .03)’ million people 

(a] What will the population be after 2 years? 

[b] What is the population now? 

(c ] What was the population last year? 
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Unítl 


Lesson 4 




Protessor Zewail is the Director ot the Laboratory lor molecular 
Sciences at Californla Inštitúte of Technology in 1997 he 
discovered the temto second, which is a mdlionth ol a mllliardth 
ot a second (1 x 10 ' 1 ‘ ). In 1999, he was awarded the Nobel 
Prlze to r cherrostry 

• Some numbers are so large or so smalt that they are cffficult 
to read or to write 

Forexampie diameler ot Vie 90lar systém: 118 000 000 000 km 
The diameter ot a silver atóm 0 000 000 000 000 ?5 km 

• Soentific notation makes it easler to read values and helps 
calculating with súch numbers 



> Example - 

Express each number in sctentific notation: 
a x 10" where n G Z 


(a] 58 120 000 000 

(b] 0 000 000 072 
(C)- 0.000 053 

Solution: 

(a ] The declmal point mušt be placed 
here 

5*8120 000 000 
Súch that 1 sa <10 
So we divide the number by io 10 

58 120 000 000 = 5 812 x 10 10 

= 5.8 x 10’° 

(c] -0 000 053 = -5.3 x 10- 5 


To exprese a number in a 
štandard scientific notation. 
write it in this form 
axiO" 1s I a l< 10 and n € Z 


■ 


(b) The declmal point mušt be placed 
here | 

0 000 000 72 
Súch that 1 s a< 10 
So we multiply by the number 10 ľ 
0 000 000 72 = 7.2 x 10 r 
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Exercise (1-4) - 

Identity the numbors which are not In the Standard form ax10",n€Z: 

(a) 6 2 x 10 5 [c) 7.834 x10 ,# (6)0 8x10* 

(b) 0.46 xlO 7 (d)82 3x10® (f) 6 75x10' 

Wríte the following numbers in the štandard form a ■< 10'*. n Z : 

(a) 600000 [c] 7 million [o] 0.000053 

(b) 48000000 [d; 0.0006 [f ] O.DCC064 

Write the following numbers in the štandard form a x 10\ n F Z: 

(a)68 x 10 s [c]0.75* 13* IcJľSOxIO' 

[b| 720 x10 ft (d;S8x1ú-' ! [f ] 0.4 xlO’ 1 '* 

Wríte the result of each if the following In the form of a >: 1C . n F Z: 

(a) (4 4 XlO 5 ) x (2 XlO 5 ) (CJ Í3.8 xlO*) + (4.6 x1Cr> 

[b) (3 8x10*)+ (1.9x10*) [d; (5.3 X10Ô-(8.0 x 10 7 ) 

The light ol the Sun takes approxima:ely 8 nmires to rsadi íha earh. II hgh: :ravels 
at a speed of 3 x 10" m/s. 

(a) Calculate the dištance trom the Sun to Ihe Earth 

(b) the dištance between Venus plánt and the Sun is 108 million kilometer Calculate 
the tíme elapsed in minutes that light takes to reach Venus trom the Sun. 

Arrange the following numbers in a descending order: 

3 6 xlO" 3 5.2x10* 1 xlO" 2 8.35x10* 6 08x10* 

Find the value of n in each čase: 

(a) 0 00025 = 2.5 x 10" 

(b) 0 000357 = 3.57 x 10" 

(C) 0 00000006 = 6 x 10" 

(d) (0 004^= 1.6 x 10" 


14 
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Unit t 


Lesson5 Order of operations 


Scientific calculalors follow the rules for order of operations 
When expressions háve no parentheses, enter the numbers 
and operations xi order from left to nght What do you notioe 9 

1)12-6x2 

12 LnJ 6 1 _»_ 2 LjeJ 


n 

u 


2)8 ♦ 15-1-3 
8 1 ♦ j 15 » 



3)9' 

9 | ŕ 1 5 



Complete the table: 



Expression 

Meanlng 

Valoe 

4x7 + 9 

Multiply 4 by 7 then add 9 

4x7 + 9 = 28 ♦ 9 = 37 

2x5 + 9 

Multiply ... by ... then add... 


16+10+2 

div ide 10 by 2 then add 16 

16 + 10 + 2=16 + 5 = 21 

3 (5 ♦ 6) 

add and then by 3 


m 

Subtract from divide 6 bv 2 thon 


6^2 

wUUIV Uvi 4»4 II wi 11 | ▼ Ivlv V w f C» II Ivl 1 

multiply by... 


í-) 4 

6 

The tourlh power of. 

( I )4 = ~ 

Q 

3c 1 2 3 4 

When there are no parentheses. an exponent 

3c^ = 3xcxc=. 

(3c) 2 

refers to the base directty to its left 

(3c) 2 = 3c x... 


1) Perform the operations within parentheses or grouping symbols 

2) Evaluate powers 

3) perform multiplications and divtsions m order from left to right. 

4) perform additions and subtractions in order from left to right 
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Exercise (1-5) 


Evaluate: 

(a) 3 + (5 + 2 (8 + 4)) 

(b) 2= + [4 + (2-1)] 

(c) 7 <6* ý 2 x 3) 

(d) 2 x 6 - 4 + 2 


(e) 9 + 4 x 3 2 
[ f ] 196 ♦ (7-5) 2 

[g] 4 x 7-3 2 

[h] l^6 5 -5= 


(ÍJ144-8 + 2 3 

[j) 4 x 2= - 20 

[k) 12 (2*) + 24 ♦ 3 2 

[l) 9(4)= : 2 2 x 3 


Simplify: 

(a]2-[(7-3)-2) 


(b] (4 -(5 -2)) 
15 + 7 


-1 


[©IŽIty + D (4 V 1)] 


(C) 

[d] 


15-4 
8 + 20-4 
8-4 


[ 9 )^ 37 ^ + 5 * 
3' * 8:3 

2x1í-ia+-) 




[h] 


V 


Evaluate the expressions when t = 2 and s = 5; 


(a] (t ♦ s) 2 


(c: ijŕ 


(b) (s -1) 3 


'J 


& 


s- 1 


□ [a] Evaluate 16 1 + 4 s + 3 st tor t = 9 and s = 6 : 

[b] The total area ot a cube is T = 6 s 2 find T When, 

[1) $ = 3m. 

[ 2 ] s = 08cm 

ŕiThe area of a trapezium is A = — h (a ♦ b). Find A when: 

(a) h = 2 metres . a = 7 metre. b = y metre 

4 4 

[b] h = 4 metres, a = -7 metre, b = — metre 

4 2 


s- I 
s- 


* y 

•L 


4 s' 



á 
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Unitl 


Lesson 6 




square root of a rational number 


To square a number. you multiply it by itself 5 2 = 5 x 5 = 25 
The inverse operation is takmg the square root. 



V25 =5 

=> each of V25 and - V25 means the two square roots of 25 

-V25 =-5 


Notice 


It is meaning less to firtd 




W • H - - 

— Example 

In the triangle ABC. if (AB) 2 = 16 cm 2 ; (BC) 2 = 25 cm 2 
find AB ♦ BC 

The Solution: 

(AB) 2 s 16 

AB = VÍ6 

AB = 4 cm 
AB + BC = 4 -f 5 


(BC) 2 = 25 
BC = ^25 
BC = 5 cm 
= 9 cm 


- >4 Drill 

Complete: 


(a) /4ÔÔ = V2Ô 7 = 
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■ Exercise (1- 6) 


U Find the two square roots of each of the followlng numbers: 


|a| 64 

[c;i2i 

. . 25 

e — 

• • 36 

(< 


c 

( d ] i oo:::: 

Ml '' 

• J ICO 


Simplify each of the followlng to tbe elm piest form: 


[a)VÍ6 

(e)-V4 3 " 

f 25 

"l=v» 

. i 43u 

m V 25b u 

(b]-V25 

(r] ±Ve 3 " 

.. ,'fiT 

U.-Y^ 

. ,'T5E r 

V i?ih v 

[C] ±VM4 

lolVJ 

... .'14i 

í * ~ V iey 

. . 1 
t°.v 0 

V 

[d)±V40000 


r |- 

1 - \ 't 30' 

. . .'2!ixV 

V u» 


\Y«sa Ime segment súch that {\yV - 25. z is midaoint cf XY. Calcula:c Ihc Icngti o - 

xž 

If (AB) 2 =144 . <BC)* = 625 and B E AC 
find the length of AC. 


18 
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Unit 1 


Lesson7 




Equations 


Sotving equation of the first degree in one unknown: 


Study the following equations: 

2 X ♦ 2 = 8 

... <1) 

2X1-5 = 11 

(2) 

2 X= 6. 

(3) 

6 Xs 18 

... (4) 

3 X= 9. 

... (5) 

The previous equations háve the samé 

sofution. i. e. X = 3 



Equations of first 
degree with the 
samé solution are 
called equivalent 
equations 





Complete 

It we add 3 to both sides of equation (1). we obtain equation (2) 

II we subtract 5 trom both sídes of equation (2>, we obtain equation ( .) 

It we multiply both sides of equation (3) by 3. we obtain equation (.) 

□ II we divide both sídes of equation (4) by 2, we obtain equation (.) 

Thus we can sum up our observations as follows: 

The new equation obtained is equivalent to the originál equation when: 

• We add to or subtract from both sídes of the equation the samé number, 

• We multiply or divide both sides of the equation by the samé non • zero number 


Generally 

If a, b and c are rational numbers, and a = b, then 

a+c=b+c 


a«c = b«c 


It a + c = b ♦ c, then a s b 

If a « c = b ■ c, and c *zero. then a = b 
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- Example 1 

Solve X ♦ 21 s 8 in Z 
Solution 

X+ 21 = 8 «- 


X+ 21 +(-21) - 

—I— 


Add (- 21) to each side 

8 + (- 21 ) 

—f— 


X + 0 


-13 


x = -13 e z 

the solution set = { - 13 ) 


What ts the number that 
should be added to both 
sides of the equation 
X + 21 = 8 to get the valne 

of x ? 


Example 2 


Solve : X - 3^- = 5 in Q 

2 

Solution 

X + (-3l)+ 3 ± = 5 + 3^ 

2 2 2 

X = 8 x G Q 
2 


1 


the solution set = { 8 —) 


Thmfc: x-3x = X + (-3x)Soadd 

2 2 

3 t, the additive inverse of - 3 t, 

2 2 

to each side of the equation. 


Example 3 


Solve the equation 5X + 8=13-2X, where X g Q 
Solution 

5 X ♦ 8 = 13 - 2 X 


5X+8+2X=13-2X+2X 


Add 2 X to both sides. 


7 X ♦ 8 


= 13 


7 X + 8-8 =13-8 


Subtract 8 trom both sides 


7 X = 5 
X=A 

7 


Divide both sides by 7 


x = -ž- g Q. the solution set = { y} 
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Unit 1 


Example 4 - 

Solve the equation 3 (3 - 2X) - (1 + X) = 10 - 13X , where X e Q 
SoMkm 

3 (3 - 2 X) - (1+ X)= 10 -13 X * Use the distributive property 

9-6X-1-X =10-13 X , 8-7X = 10-13X 

8-7X + 13X =10-13 X+ 13 X « Add 13 X to both sictes 

8 + 6 X =10 

8-8 + 6 X =10-8 « Subtract 8 trom both sldes 

6 X = 2 « Divide both sides by 6. 

X = -!•, X = -^- € Q. the solution set = { g > 


- . Example 5 - 

The length of playground is 3 metres 
shorter than three times the width. 

The penmeter is 210 metres. Find 
the dimensions of the playground 

Solution 

Let w = the width, then 

the length = 3w • 3 . and the piay 
ground is in the form of a rectangle 
whose penmeter is 210 m. 

Twice the length p| US 

—i— ~~r —i— “i - —r 

2 (3w -3) + 2w = 210 

6w - 6 + 2w = 210 
8 w-6 = 210 

8w = 216 

w = 27 ♦ - The width = 27 metres 

The length = 3w • 3 = 3 (27) • 3 = 78 metres 

Check: penmeter of the rectangle = twice the length ♦ twice the width 

= 2 ■ 78 ♦ 2 « 27 
= 156 + 54 = 210 

The width of the playground is 27 metres and the length is 78 metres 



Twice the width Equals The perimeter 
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Example 6 


The sum of the ages of 3 brothers now is 55 years 
H the e West was bom before the middle by 3 years. 
and the middle was bom before the youngest by two 
years, Imd the age ot each of them 

Solution 

Let the age the middle now = x years 
The age of the eldest now = X ♦ 3 
the age of the youngest now = x • 2 


The age of 

The age of 

the age of 


the etdest 

plus the middle 

plus the youngest 

Equals 55 

i 

i i 

i i 

J 

(X+ 3) 

* X 

+ (X — 2) 

= 55 


3X ♦ 1 s 55 
3X= 54 
X= 18 

Their ages are: 16. 18, and 21 years 



Example 7 


In the figúre opposite: 

Find the measure of each angle 
m the tnangte ABC 

Soluton 

m( A) + m( B) ♦ m(/;C)=180 o 
Replace A with 2X, B with x. and C with 2X + 5 
2X ♦ X -f 2X -f 5 = 100 ' 

5X -f 5 = 180° 

5x =175° 

X « 35“ 

m U A) = 35°. 

m (z B) =2X = 2 (35) = 70°. and m ( / C) =2X ♦ 5 = 2 (35) + 5 = 75° 

Check the sum of the measures ol the angles of A ABC = 35° ♦ 70° + 75° = 180 ' 
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Unit 1 


Exercise (1-7) 


Solve each of the following equations: 


(a) X + 17 = 13 

. X€ N 

(f )3X- 13 = 26 

, xe n 

(b) X -6 4 =12 y 

, X€ 0 

(g) 8 + 2 X = 14 

, X€ Z 

(c) - 4 + y = 13 

,y€ n 

(h) 8 X + 4 = 12 

. xe ° 

(d] m - (- 3) = 1 

. mc Z 

(i ] X + 3 = 18-3 X 

, xe n 

(e) 8 91 +x= 1109 

. X€ Q 

[j]5X-4-2X+ 11 

X 

m 

c 


fA Complete: 

[a] II X + 9 = 11. then the value of 7\ -. 

(b] II 3t = 6 . then Ihe value of 61 -. 

[ c) II 2t + 3 = 15, then Ihe value ol 3 t = 

(d] II Z - 1 = 5 -y, then Ihe value ol '1/-16=. 

(e] H 4- = then Ihe value of y -. 

Solve the following equations h Q: 

[a] 3 (X ♦ 2) ♦ 7 (X - 1)= 12 id] Cf (2X -81 - J2X 1 2) = X - 3 

[b] 4 (x - 1) — (X + 3) = 0 lej a + 5a-? = ? :3-a) 

[c] 28 (X - 3)-(X-3) = 0 [ f ] 3y + d (y + 3) <l>y 16)-60 

The sum of thcee consecutive even numbers is 966 Find them 

A man’s age now is three times his son's age, and afler two years, the sum of their 
ages will be 52 years. what is the age of each now? 

Two natural numbers, one of them is twtce the other. and their sum is 106 Find the 
two numbers 

The lenglh of a redangle exceeds its width by 4 melres and its perimeter is 68 
metres find the dimenions of the redangle 

The price of one metre ol wod exceeds 2 Pounds than the prioe of one metre of silk. 
If the price of 3 metres of wool and 4 metres of si* is 671 pounds. Find the price of 
one metre of each kind. 
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Solving inequalities 


Notice 


• Addmg the samé number to each 
síde of an inequality grves an 
equivalent inequality 

• Muttiplymg e ach stde ot an 
inequality by the samé posttive 
number does not change the 
direction of the inequality 

• Muitlplying each stde of an 
inequality by a negatíve number. 
however. reverses the direction 
of the inequality 


II a < b then a ♦ c < b + c 
Ifacb, c>0, then a c< b c 
If a < b, c < 0, then a c > b c 


ir 


r- Example 1 ^- 

Sotve the mequahty : X t 5 > 3. (I) X € Z , (n) x e N . what is the number that 
then represent the soiution set on the number line mušt be added to X -f 5 to 

get x? 

Solutton 

X + 5>3 

X*5 + (-5)>3 + (-5) -•-add (- 5) to each s*de 

X > — 2 

(I) The soiution set = { -1,0,1,...} x g Z 
(ii) Or the soiution set = {0.1. 2,...} X g N 
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Unitl 


Example 2 -- 

Solve the inequality - 2 X a 1, (i) X € Q , (8) X € N . ^ 

then represent the solution set on the number Ime. by - 2 X to Q6t X? 


j-) (ii) the solution set = 0 , X € N 


Solution 

-2X2 1 

- —- X (- 2 X) s (- -i-) xl 
x *--j 

(i) The Solution set = {x : x e Q. and x s - 


Example 3 

Solve the inequality: 3X -1 s 2x + 3 , x € Q, then represent the solution set on the 
number line 

Solution 
3X -1 s 2\ ♦ 3 

- 2X ♦ 3X - 1 s - 2X ♦ 2X ♦ 3 «•-add (- 2X) to each síde 

X - 1 s 3 -•-add 1 to each side 

X-1♦1*3+1 
X S 4 

The Solution set = {x : x e Q. X s 4) 
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Exercise (1-8) 



Put the suitable sign (< or >): 

a] I118 > 12. ^>18 + (- 5) 

b) II21 <30, =>21 + 15 
C] H 12 >3. ^ y (12) 

d) I112<16. =>(-^>(12) 

e] IIX-8<2, =>X-8 + 8 
t]ll--i-X*27.=><-3) (--i-X) 


Q 


Which number would you add to eacti síde of the inequality to obtam x? 



1 2 ♦ (- 5) 


30 -f 15 


i < 3 > 


J (--}-) (16) 

2 ♦ 8. or X □ 10 
(- 3) (27). or X 


-81 


a) X + 5 >9 

b) X - 4 < 6 

c) X - 7 < 3 

d) X + 9 > 12 

Compiete: 


(e) x-1.5 s 3.2 

(f) 4.8 sX + 0.6 

(g) ^~2 >X- 2~2 

(h) X ♦ '•f>“'e' 


a] 

b] 

c] 

d] 

e] 
1 ] 

g] 

h] 

i] 


X > Y. then X ♦ Z 
X < Y. then X + Z 


Y + Z 


Y + Z 


X < Y and Y < Z. then X < 
Z > Y and Z > X, then Z > 


a - 3 < 0. Then 


a ♦ 5 > 0. Then ...... > 


b < 0, then b + 3 n* 


X > Y and Z is positlve (Z > 0). then XZ YZ 

X < Y and Z is negatíve (z < 0). then XZ YZ 
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Unit 1 


Solve each inequality and represent the solution set on the number 
hne: 

[a] X + 4>1 (h)0x-3X + 1 s29 

(b) y-5>7 (i) -3m + 6 (m- 4) >9 


[ C J — 5 2^8 + 1 4 


[j)3(X + 2)<-X + 4 


(d) 19 < y ♦ 14 (k)3(X + 2) ž-2 (X + 1) 

[e) 6 d + 1 s5d-3 


(t)6x + 2i14 + 5x 
(g) 4n - 2 (n - 1) » 0 



Sbow by using examples that if a > b , c > d , then it is not aiways correct that 
a-c>b-d. 


gPut (/) 
when a 

for the correct statement and (X) for 
statement is false, give an example that 

the incorTect statement 
shows why it is false. 

(given that x > y). 





[a)y< x 

( 

) 

[f )x ♦ y>y 

( 

) 

[b]x>0 

( 

) 

[g)y 2 >x 

( 

) 

[ c| y 2 > 0 

( 

) 

[hjy 2 < x y 

( 

) 

(d|y ? >y 

( 

) 

[ i J x y < x* 

( 

) 

(e) xy >0 

( 

) 

( 1 ) x 3 < y 2 

( 

) 
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Miscellaneous Exercises 


Circle the correct value: 


1 


(a ] What is the best estimated value for the taction — (1 5°o. 17%, 20°o, 25°o] 

6 

[b] lf the total weight of 500 grains of sált is 6^ gm. then the weight ot orve grain 

. ,78 13 78 325 , 

1 w 1 10000 1000 1000 1000 


[c] What is the best estimated value Irx Ihe rnluxal number x gn tie nurnber litie? 

X 

* 


1 




10 - 10 • 10 10 


|d) 11 the thickness of a sheet of nauer is 0 012 grn. I hen a rentu gi -100 sheels is 


of height 


Ie]Vl0 ? -6 ? = 


1 48 x ‘ír\ 48 x 1(r- . 4.8 x 10 3 .48 1 


[4.8.±4.±8] 


(f] Quarter of 4 W = 


r4? 4i' 1 4 -; ».í> ,,; 1 

• • * J 


; a I Wtiich IS greatéf <-2i w or i 2)'"? 


|b| ShadaIheregión.ha.weaen* ty « i dthefi 5 u,e balo«: 


2 


(a ] Is the ruimber 10^-7 divisibte by 3? Why? 

(b] If x = 3. What is the numencal value of the expression: 2( 5x - 3 )? 

4 X — 3 

| a) Rectangle it$ lervyth twlce of its width, il its perlmetre 36 cm Flnd each of ts length 
and its width 

(b] The aree of a square equals the area of a triangle whose base 9cm. height Sem. 
Calculate the length of the square. 
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Unítl 


U NIT TEST 

Answer all the lollowing questions 

Choose the correct answer: 



a] 632 * 


(- 2 s*t) 
(- 4 St 7 ) 7 





(3ax , 3aV. ^) 

a ax 

* .*1 ~ s< JL —' 

* ?i ' A ' Pi- * r * 


(c] Which ot the tollowing numbers is Ihe yenlesľ? [ 0-3 *10 E . 9 S xlC 4 


5. P xl0 : 





m 7 Sít* . 
Sn ' n 



< 2 rt)-*)° 

3°rn> 


[f] 2 37x10 4 = 



[ 0.00237.0.000237.2370C . C.0000237; 


[a] put each of the tollowing in the simplest form: 


S't P 

'•T'ä 13 


r. ä" , 

/} b * 2 2 b 2 • 


[b] Put the suitable sign (< or >): 


1) 6 4 x 10 3 

2) 6 2 x 10 4 

3) 0 0041 

4) 4370 


4 6 xlO 3 

4.1 xlO* 

3 2 xlO^ 

3 41 xlO 4 


5) 2.10 x Ifr* 

6 ) 9.1 x 10 4 

7) 6 920 x 10* 

8) 3 69 x 10" 4 


1 82x10^ 
1.2 xlO** 
96230 
0.0000623 
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Complete: 


_2 

(a] The additrve inverse of (—) 2 is. 

5 

• 1 u 

[b] The multipficattve inverse of y—— ' s 

l c ] (y) 7 + (y) 5 = in its simplest fcrm 

[d ] The solution set of the equatior 2x 41 - A in 2 is 
|e](y)» - (- j) 2 =- 

. 


[a] The length of a rectangle is twk:e i s wfcl fi and ils surfuje nrea is ?4 ô r;m 5 . 

nlculate ::•! its lenu'f- ,tnd •*>i|jJIh. 

3 11 

|b] H — of the area of a square is i m 2 , dainuiafe *h* skle lengli ot fľe ^naiŕ*. 

m m* m 

[a] If — isa rational number, — - 0.16. evalu/jte i —V 

n ir r 

1 3 

[b] If a = - —, b = 2. and c*-, ther finc th& nunerical valcaof a*b’ + b 'c <2aoc. 

2 4 

[a] Solvetheequatlon:-|-x -4 _ 11 . XfeQ 

b 

[b] Evaluate: 16 X + 4 y ♦ 4 y x for X - D. and y - 6 

[c] if the substitution set is {2. 4. C. 6.10}. finti Ihe sgluliyri sel yl he i lequalily 
X 3 -7>6 

[a] Soh/e the inequality and represcrt the sclution set on the numb-r I ne: 

1 ) 9X + 1 í 4 (2X + — ) , x e Z 

4 

2) 1 - (4 a -1 )> 2 (a - 3), a g Q 

|t)| In* jmc:« I on« kilogram of fcuidrfcs exyeeiis .he pricapí one kiloman o' grayes 
by one pound lt the pnce of 2 <:j yl bananns and 4 kg ol nryyes s 20 poi.ndS; lind 
the pnce of one kilogram for beta bananas and grapes. 
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Unit 2 


Probability and statistics 


Pierre - Šimon, marquis de Lapiace 

1749-1827 

Lapiace (March 23. 1749 - March 5, 
1827) was a french mathematician 
and astronomer. His first work was 
published in 177 1 started withdifferential 
equations however was already starting 
to think about the mathematical and 
philosophical concepts of probability 
and statistics. 




Lesson 1: Samples 

Systematic sample 
Random sample 

Lesson 2: probability 

Expenmental probability 
Theoretical probability 

Activity 
Unit test 
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Lesson i Samples 


Systematic sample 

A sample is a smail parí ot a popuiation Popuiation' means a collection. sei or group ol 
objects beíng studied and is setected randomly. 

Samples are used for facilitatmg coliectmg Mormation aboul popuiation, it's more cloat 
to the reality, and decisions can be taken in its light and generalizmg them on the whole 
popuiation. 

How to choose systematic sample : 

To succt a systematic sample trom society it mušt be distnbuted randomly 

It will not grve a tairly representation trom the talented pupils of a dass in a school, because 
tie sample does not reprononl all pupils the foMowing figúre shows the selection of a 10% 
sample by selecting every tenth item or individual 



Dri M: 

[a] How would your class be arranged to get a random sample by systematic samplie? 

Would all the boys be together and girls together? 

[b] Is the number of puptls enough to get a random sample?. 

[c] II the number of pupils in a school is 600. how many pupils could be selected by 12% to 

get a systematic sample?_ 
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Random sample 


In random sample every member of a copuly.ipii nos. I nve a i ecual uľnnce ol beiny 
selected Members for random samplitiy can be seltŕjled uv: 

• Givirvg every member of the popula: on a numbcr; 

• Usmg ihe random number function or) you oaluula or 

Suppose 212 mechanics worked in vehirte iraintenance ŕ. n d tasting for a na:ion-wide car 
hire company The company wants to kncw Iheir po nl ol vie'* on: 

• Avoidmg work< hop delays due to non-avcilability cf spa'c parts; 

• Increasmg vehicle reiiability per 1000 km usage; 

• Increasing quality control through non-workshop spot checks. 

Suppose we want to produce random numbers in the range 0 to 212 A 10% 

Sample is considered adequate to provide reliable Information and so 21 random 
Numbers are required. 

A scientific calculators programme will ganerate random numbers in the range 0.000 to 
0.999 This grves an ettective sample range trom 0 to 999 


silili 


KAN # 



lor each number 



87 

» 

48 

S 54 



16 


117 


-* 


mi Srä] 


138 


193 


76 


205 



For numbers trom 0 to 212 the random numbers above 0.212 are ignored The generation 
ol random numbers mušt oontmue until 10% ot 212 items are Identified, that Is 21 random 
numbers The exact procedúre is shown in the Actrvity' section after the ’Lessons' section 
of this unrt. 

Suppose the Computer programme generated these random 
numbers using: 


The 21 mechanics which were allocated these numbers would then be the sample for 
the survey. 


Random numbers can also be generated using Exceľs “Randomize" function This will also 
be described in the Activity’ section ol this umt 
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r Exercise (2-1) - 

D A factorys canteen servioe wanted to find the preferenoes of their 427 emptoyees 
durng their 15 minuté break. E ach employee was allocated a number trom 1 to 427. 

A10° o sample ot the 427 were to be surveyed and asked to select a preference trom 

• Hot beverage; 

• Hot soup with bread; 

• Co4d drink with biscuits; 

• Fruit with sparkling waler, 

The sample were determined by setecting 43 sample numbers m the range using a 
calculator programme 

Identity the sample numbers using a calculator 



A sports survey was to be carned out among 318 school-age students m a distnct to 
help decide on the type ot recreational Services which would serve community youth 
needs 

Each school-age študent was allocated a number trom 1 to 318 
A 10% sample ot the 318 were to be surveyed and asked to select a preference 


trom: 

e Outdoor team games; 
e Indtvtdual competition; 
e Indoor games 

Determine the sample by selecting 31 sample numbers using Excel programme, 
descnbed in the achivity. 



A construction company wanted to ask their 362 
Workers about on site satety in terms ot: 
e Work position satety access: 

• Scatfold erecbon and maintenance: 
e Quard and toe-rail posifoorong 
They asked 12% (to the nearest whole number) ot 
their worktorce with employment numbers trom 20 
to 382 to give their opmions 


The employment numbers ot the 12% were identitied 
by using a Computer programme. Use a Computer 
programme to identity target employment numbers f or the 
survey 
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Unit 2 


Lesson2 




Probability 


Experimental probability 

The tossmg. throwmg and spinning 
actrvíties are tfials or events 



The results of an experiment are called 
‘occurrences" or outcomes*. 


For any particular outcome ot any event: 


Experlmenlal probability = Numŕe. 91 mals ,n Ite bulcyn? WW 

Totai number ot triate 


Coin tossing experiment 






1. Toss a coin 30 times 

2. Record Ihe ‘heads’ and tails' outcomes. 

3 Draw a column t)ar' graph for the data 

4 Write the ratio of the height of the 
'heads' column *t>ar‘ to the heighfs of the 
tails' column *t>ar’ as a fraction 

5. Deduce the próbatxlity of sooring ‘heads in 30 trials 


Die rolling experiment 

1. RoH a d»e 60 times 

2. Record the outcomes. 

3. Draw a column t>ar* graph lor the data 
4 Write the ratio of the number in the 

‘1 column “bar" to the number in the 
‘6’ column “bar" as a fraction. 

5. Deduce the probability ot rolling a 5 m 
60 trials 

Spinner experiment 

1. Spln a spinner 30 times. 

2. Record the outcomes. 




Heads 

Tails 

Total 

Tafty 




frequency 



30 




i 

2 

3 

4 

5 

6 

Total 

Tally 








frequency 







60 



4 What is the probability of the 
Spinner coming to rest at *1*. 


la. 

1 

2 

3 

4 

5 

6 

7 

8 

Total 

Tally 










frequency 









30 
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Exercise (2-2) 


□ |a) Draw six parallel lines, 2 cm apart on a A4 sheet of 
páper. 

I b] Cut a 2 cm stick from a matchstick. 

(c ] Shghtly toss the slick in the air so that It falls from 
a suitabte height onto the A4 sheet 

[d] Repeat the tnal 50 times. 

(e) Record the number of times the stick falls across the 
hne and also between the lines 

(f ] Deduce the probability of the stick falling between 
the lines. 



Across 

Between 

Total 

Taily 




frequency 



50 



P (between lines i = Number of trials in which the outcome occurs _ .... _ ^ 

50 ~ 50 ’ — 



[ a ] Drop a drawing pin 100 times from a suitable height 
(b) Record the number of times it lands w,,f1 Ks point up 
and its point down". 




*<Uwa" 

Total 

Tally 




frequency 



100 



[ c ] Deduce the probability ot the drawing pin landmg point up' 
and point down’. 


P ( up ’) 

P ( down ) 


Number ot trials in which the outcome occurs 

100 

Numbe r ot tri a ls In which the outcome occurs 

100 
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Unit 2 


Theoretical probability 


Theoretical and expenmental probabilily are closety related As more and 
more experiments are performed the closer the expenmental probability 
approaches tn© theoretical probability. 

• For the oom-tossmg experiment the possible outcomes are ‘heads' or 
tails All the possible outoomes of an event make up the sample space or 
possibility space. 

For the coln experiment The sample space is the set of 

the sample space (S) is: all the possible outcomes of an 

S = {Heads. Tails} or S = {H. T) expenment 



• For the die-rolling experiment. 

The set of all possible outcomes is {1, 2.3, 4,5.6). 
So the sample space, S = {1, 2.3.4, 5. 6}. 

Each outcome is an element of set S or a sub-set of S. 



- x Example 1 r - 

For a single toss ot a com. calculate 
the probability of E. heads 

Sotutlon: 

S = {H. T). E ={H) 

P( e ) = Iílll - _1_ - o.5 
n (S) 2 





Example 2 p’ - 

For one roll of a die, calculate the probability of: 

[a] E,, odd number [b] E ? , < 3 [c) E,. = 7 

Solution: 

E, = {1.3.5}, P (E,) = ÍLLIjÍ = ~ = 0 5 

n(S) 6 2 

E, = {1,2) , P (E.) = n -L E -xi s — s — s 0.33 (2 decimal plačeš) 

n (S) 6 3 

E. s{ }* é ,P (E 3 ) = n -= — = 0 (impossible event) 

n (S) 6 
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Example 3 


The set {1.2.3, 4} is used in wnting a 2 * diflerent digit number 
Find the probability ot the following events 

A: The tens digit is even 

B: Both of the two digits are even 

Solution : 


Tens 

Units 




S = {21.31.41, 12.32.42. 13,23,43. 14.24,34}. 

n (S) * 12 


A = <21.41.42, 23. 43, 24}, P(A)=JL 

12 

B = {42,24}, P (B) = — = — 

12 6 



Example 4 


A group of 100 students. 54 students háve succeeded in English language, 69 students 
háve suoceeded in History and 35 students háve succeeded in (both of them). One 
študent in chosen at random from the group find the probability of the following events: 
A is the event that he has succeeded in English language 
B is the event that he has succeeded in History. 

C is the event that he has failed in History 
Solution : 


P(A) = 


number of succeeded sludents in Engl sh language 
number of all students in the group 


54 


100 


P(B) 


number of succeeded students in history 
number ot all students in the group 


69 


100 


P(C) = 


number ot failed students in history 100*69 31 


number of all students in the group 


100 


100 
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Unit 2 


1-ACI uac 



By acctdenl. a coin is produced with two heads 

Complete 

[a] Write the sample space for the tossed com. 

S = { [ ), n (s) =- 

[b] The prohubililv thjt the liM«cd cmn thirn* 'hc*dť 

— P ( E ) = ^ ^ ^ ■ 



n (S) 

[c] The probability that the tossed coin shows tails' 

_ p( E) . n ( E ) _^^_i i 
n ( S ) 1 — 1 

A tair die is rolled once Calculate the probability ot rolling: 

[a] an even number [b] a pnrne number [c] a number greater than 3 



A card is drawn trom a bag of 25 cards numberd trom 1 to 25 Calculate the probability 
that the drawn card carries: 

[a] a number divisible by 5 [b] a number ž 20 [c] a pertect square number 


D A letter is setected at random trom the word SCHOOL 
Calculate the probability ot setectmg the letter 
(a] S [b] O (c] R 

D A cub is designed súch that two opposite taces carry one ot the digits 
1. 2,3. the cube is rolled and the apparent face is observed 

[a] Write down the sample space 

[b] What is the probability súch that the number on the upper face is 2? 

[c] What is the probability súch that the number on the upper face is odd? 

A box oontains 5 white, 4 biack and 7 red balls. A balí is drawn random ly trom the 
box. Calculate the probabilities of the tollowing events 

[a] The balí is white 

[b] The balí is red 

[c] The balí is not white 
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lI One card is selected randomly from 6 cards numbered trom i to B. Write down the 
sample space, then find the probabiliiy cf the following events: 

[ a) getting an even number 

[b] getting an odd number. 

[c] getting a number greater than crequal to G. 

[ d 1 getting a number divisible by 3 

A die is rolled once and the number ot dots on the upper faoe is observed, write 
down the sample space then find the probability of the following events: 

[a] getting a number greater than 6 

[b] getting a number satisfies the mequality Is X s 6 

[c] getting a number satisfies the mequality: 2< x < 4 

The set {2, 3, 5) is used in writing a 2-digit number Find the probability of the 
following events: 

[a] The tens dágit is odd 

[b] The units digit is odd. 

[ c ] The sum of the two digits is 7. 

[d] The product of the two digits is 15. 

A class contains 40 students, 30 of them succeedec in Math, 24 succeedec ir 
Science, and 20 succeeded in bolh. 

A študent is chosen at random. find Iľe probability that this studení $: 

[a] succeeded in math. 

[b] succeeded in science. 

[c] failed in science. 

[d] failed in both math and science. 
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Unit 2 

Activity of Unit (2): Statistics and Probability 

Activity (1): The experimental Probability the theoreti- 
cal Probability. 

The opposite graph Shows many of trials of the experiment 
of tossing a regular die many times. 

Frequency 



1 2 3 4 5 6 j he N um k er 
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Second Term 

































a- Find the experimental probability for the appearance 
of the number 6. 

From the graph: we notice that: 

The number 6 appears on the upper face 10 times. 
also, from the gragh the total number of trials for this ex¬ 
periment equals 

6 + 9 + 12 + 6 + 7 + 10 = 50 

Number of outeomes you háve got 

P (6) = 

Number of all possible outeomes 
10 1 

= =- = 20 % 

50 5 

b- Calculate the theoretical probability for the ap- 
pearence of the number 6. 

The sample space of this experiment = /i ,2.3,4,5,6| 
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Number of the elements of the event 

P (6) = - 

Number of the elements or the sample space 

1 

=-s 17 % 

6 


what do you explain the difference between the two 
answersof a , b ? 
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Activity (2): The following table shows the outcomes of toss- 

ing a reguler die 120 times. 


The number 








The freguency 


16 


24 


17 


25 


30 


a- Calculate the experimental probability of getting a number 
that lies between 1 , 6. 

b- Calculate the theoretical probability of getting a number that 
lies between 1 , 6. 

c- what do you explain the difference between the two answers 
of a, b? 
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U nit Test 



Tick for the correct answer: 


Unít 2 




Rashad is m a gráde 7 class of 36 students. 16 of them are girls ll a studení is 
selected at random trom the class. What is the probatnlity that the študent is a 
boy? 


( 




[b] 46 people are emptoyed by a small manufactunng company in 6 sections what is 
the probability that a worker, selected at random, works in ‘Stores ? 


Sections 

Management 

Financa 

Machinists 

Stores 


Delivey 

Employees 

3 

3 

28 

4 

8 

2 


[ 





(c] 120 votunteers in three groups to make a design and report about environmeni 
cleanness: 

if one ol the volunteers selected at random? 


group 

Oesign 

Production 

Distribution 

number 

20 

40 

60 


[0.5D,0.3D,0.4n,0.in] 

[d] A letter is selected at random trom the name “ZAMALEK" 

The probabibty ol selectmg the letter A is: 

t -J- □ . -f- □ . -f □ . -f □ i 

[e] A cubic die with numbers 1 to 6 is rofled once. The probability of rolling an ever 
number is: 

1 4-i=i. -fn.-fa.4-nl 
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U Hussen is in a Gráde 7 class of studers. 19 of :herr are girls. II a studeň: is 
seiected a t randcm trom the lass wha: is the probability. {to 1 cecinal olace), tat 
Ihe študent is: 

[a] a boy (b) agirl [ Ď * Huamn? 

A card is chosen at random trom :cn cards numbcrcd fron 1 to 10. v.tat is thc 
pfobabiiity that the selected card shows: 

[a] an odd number 
[ b ] a prime number 
[c] aneven number 
[ d ] an odd number grater thar 3? 
kJ A letter is chosen from the word ALEX.A\DRIA. VVlial is Ihe prolx-rbili.y, as a dec mal. 
that the letter will be: 

[a] R (b) X |c a |n| h ? 




A sampie consists o» 100 persorrs y* ho wa:c h T.V. if sc meone was selected at randon. 
What is the probability of that persotis s ureferenoe? 


Programs 

Documentaries 

Dra na 

News 

Šport 

Viewers 

12 

31 

21 

36 


(a) šport (b] news |o| drama |d| doňu nemar les 


I he tollowing data Hlustrate a varipts Kindy ol Ii.ii.mJ lor ?ô0 persony wliu liave dimier 
•n a restaurant if sonrieone Is selenied at tandom. What \a The próbaoility o* navinc 
a sandwich? 


Food 

Cheese 

Sandwich 

Ku shary 

h cc laamcya 
Sandwioa 

Uver Sandwich 

Number of 

persons 

10 

*00 

HO 

00 


[a] Fool ÄTaameya Sandwici [c; Livo'Sandwich 

(bJ Kushary ;d] Cheese Sand'.vich 
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Geometry and measurement 


Euclid 

(325 - 265BC) 

Euclid introduced the systém of axioms and 
colleded his work in geometry in a book entrtled 
“Alosouľ since that time, geometry of Euclid 
was considered a model of logical proof 

Common notations 

• Things which are equal to one thing are 
equal to e ach other 

• If equals are added to equals, then the 
sums are equal 

• Things which coincide wrth one another are 
equal to each other. 



• The whole is greater than the part 


CONTENTS r* 


lesson 1 

Deductive proof 

lesson 2 

The polygon 

lesson 3 

The triangle 

lesson 4 

Pythagoras theorem 

lesson 5 

Geometrie transformations 

lesson 6 

Reflection 

lesson 7 

Translation 

lesson 8 

Rotation 

Activity unit 

Test unit 
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Deductive proof 


You háve realized several geometrical properties by experimentátori. 

You can use some of these properties to derive other geometrical properties using a 
deductive proof. 

This activrty will give you Ihe oppodunity to practice your deductive proot skiils 


If two stralght Unes intersect, then the measure of 
each two vertically opposite angles are equal In 
measure. 


r 


i 


t 


Theorem (1) 


V. 


J 



Given: The two straight lines AB and CO intersect at E. 

Required to proof (R . T . P m ( £ AED ) = m ( BEC ) 

Proof: 

.. Z AEC and ZAED are adjacent angles where EC U ED = CD 

♦ 

m(ZAEC) + m( ZÄED)s180 
.. L AEC and Z are adjacent angles where EA U EB = AB 

é 

m ( L AEC ) ♦ m ( Z.) s.* 

. m ( Z.AEC ) + m ( ZAED ) = m ( zAEC ) ♦ m (Z. ) 

m ( z AED) = m ( zBEC ) (Q . E . D .) 
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Unita 



The sum of the measures of the accumulative angles 
at a point is equal to 360° 


Given: OA, OB, OC, and OD 
are rays that štart at O, 

R . T . P . : prove that the sum ot the 
measures of the accumulative angles at 
the point O is 360 c . 



Construction: Draw the stratght line DO 



Proof:.. m ( ^/EOB) + m ( BOA) + m( AOD) = 180* 

« 

m ( /_ EOC ) ♦ m ( ) = 180° 

m ( £ EOB) + m (BOA) + m ( ^ AOD) + m (^ EOC ) + m (....) 

z 180° ♦ z 

m ( AOB) + m ( BOC ) ♦ m ( COD) ♦ m ( DOA) = —• 

Q.E.D. 
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in the figúre opposite: 

EF intersect AB. CO at X. Y 


Prove that: AB // CO 

Solution 

Given: m ( ^ A\E ) = m ( _ DYF ) 
R. T. P.: AB//CD 


= 75' 



Proof: m ( B\Y ) = m ( A.\E ) = 75 vertically opposite angles. 
m(^DYF) = 75° 
m (Z BXY) = m(^/DYF ) 

_ BXY . /_ DYF are equal in measure and oorrespondmg 

AB // CD Q. E. D . 




In the figúre opposite: 

DC//Äa E E AB 

m ( YCBE ) = 53°, m(^/D) = 127 

Prove that: AD // BC 

Solution 

Given: DC // AB* m (,/CBE ) = 53°, 
m(/D)s 127° 

R . T. P.: ÄĎ // BČ 

Proof: v DC // AB, AD is a transversal 

m ( A) ♦ m ( D) s 180 interior angles in one side of the transversal 
m( A) = 180 -127° = 53° 

A CBE are equal in measure and corresponding 
/. AD // BC Q. E . D. 
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Unit 3 


Exercise 3*1 


i i In the figúre opposite , prove that: 

(a] K AB U CD, then m ( z.XEA) = m( Z.EFC). 

(b] >AB#CO, Then m (^EFC) ♦ m (Z.AEF) * 180 

(c] If m (Z.XEA) s m (Z.EFC). then AbV/Cd! 

l<f) If m (Z.EFC) ♦ m (^.AEF) = 180 . then AB//CD 



H Prove thal: [a] A stratght hne whci is pc rpcndicul ar to orc of :wo parallel linos is 

also perpendicula' ta tlie other. 

[b] A straight line :hc.t is parallel to oic of :wo carallcl lines is also 
parallel lo the other. 


Q In the figúre opposite , prove that: 

m(ZDXE) = 85° 

Then calculate m ( DXC ) and m { EXF ). 



Q In the figúre opposite: 

ABC rs a tnangle, m ( /_ B) = m ( C ) and AD 
is the txsector ol A 
prove that: AB = AC 



In the figúre opposite: 

EC = DB and DXYE is a rectangle 
prove that: m ( / ADE ) = m ( /_ AED ). 


A 



A 



8 


J 
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t*j In the figúre opposite: 

AD = CD and AB = CB. 

Use the properties ot congruent triangles to Show that 
[ a) BD bisects *_ADC 

[ b) AC and DB are perpendicular to each other 


0 



m m a rectangle is a spadal čase of a paraiteiogram with four 
nght angles Use the properties of orngruent triangle* to 
show that its diagonals are equal i i lcng:h. 


»,«i In the figúre opposite: 

[a] Is *1ADE congruent to — CBF? 
Give your reason (s). 

[b] prove that: 

1) ADEF. ABFE 

2) A ABE - A CDF 

ti In the figúre opposite: 

[a] Is A PAO congruent to A OBO? 
Give your reason <s). 

[b] Show that: 

1) A PQR • A ORQ 

2) A PDR - A RCO 


In the figúre opposite: 

AD = AE, m ( 4ADC ) = m ( 4 AEB) 
Show that: 

[a] BE = CD 

(b) BD = CE 


D 
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The polygon 


Unit 3 



Each one of the following figures is a simple closed line formed 


from the union of line segmente. 



(3 sides) 



<6 sides) 



Quadnlateral 
(4 sides) 


/ \ 


Octagon 
(8 sides) 



Pentagón 
(5 sides) 



Decagon 
(10 sides) 


Polygons are piane figúr 

es with three or more 

sides. 



The convex polygon 

In the convex polygon. any straight line determined by 
two consecutive vertices. the remaining vertices are 
on one side of this line. 



The concave polygon 

In the concave polygon. there are straight lines 
determmed by two consecutive vertioes. the remaining 
vertices are on the two sides of these lines. 
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In each polygon. diagonals are <Jr«wn Írom any verlex. comptele 



The sum of the interior 
angles is 
2 x 180* = 360° 



The SLmoftheirr.eiior 
angles is 

3 x.-.* 



Thesumo' the interío * 
angles is 

4 x.-. r 



Complete the table: 


Name of the 
polygon 

Number of sides 

Number of 
tria ng les 

Sum of measures 
of interior angles 

Quadrilateral 

4 

2 

2 x 180° = 360" 

Pentagón 

5 



Hexagon 

6 



Heptagon 

7 



Octagon 

8 



Nonagon 

9 



Decagon 

10 



n-gon 

n 




At veri«* of rriy px.lygun ti h sum of thn iieafiurftä of the 
mtenor and the extenor angles is 180' 

Example: 

Fór a hexagon, the sum of the measurcs of six inlerior and six 
exterior angles is 6 x 180°. while the s jn of Ihc noasurcs of the 
interior angles is 4 x 180*. so Ihe sum of the mcasu'cs o* the 
exterior angles is 2 x 180 = 360 
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Hnil 9 

The sum ol the measures of the interior angles of an n-sided convex polygon »s (n • 2) x 180 
The sum of the measures of the exterior angles of an n-sided convex polygon is 360 * 

The measure of the intenor angle of a oonvex regular polygon of n sldes is (n — 2) x 180 



How many stdes has a regular polygon. jf its intenor angles are 120° each? 


Solution 

The sum of the measures of the inlerior angles of an n-sided polygon is (n - 2) x 180° 
.. The measure ol each inlerior angle of an n-sided regular polygon is ^ ~ n 
(P - ž) x 19Q s 120°. 

n 

180 n-360= 120 n 
60 n = 360 

.*. n = 6 

Another solution 

The measure of each exlerior angle = 180' - the measure of the interior angle 

= 180 -120 
= 60 


But the sum of the measures ol the exlerior angles = 380 

the number of s»des = = 6 

60 



The ratio between the measures of the angles of a quadnlateral rs 2: 2: 3: 5. 
Calculate the measure of the largest angle. 


Solution 

The sum of the measures of Intenor angles = (4 - 2) x 180 

= 360 

The measure ol the Largest angle = 2 » 2 ♦ 3 ~ » 5 * 360 ‘ = 150 
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Parallelogram: 

A parallelogram is a quadrilateral. in which each two 
opposrte sides are parallel. 


v 

y 




Properties of a parallelogram: 

1, Each two oppos<te angies ol a paralleogiatr hi* equHl in rneHSUre. 

; ; Each two opposite sides of a parallekiyram an* equal n lerglh. 

3. The diagonals of a parallelogram bisect each other 

4. The sum of measures of each two consecutive angles in a parallelogram is 180". 


Notice 

A quadrilateral in which only two opposite sides are 
parallel i$ cailed a trapezium 



Trapezium 


Oraw the quadnlateral ABCD in each of the tollowing cases 

1) ÄB // ĎČ .ÄĎ//BČ 

2) ÄB // ĎČ , AB = DC 

3) AB = DC . AD = BC 

4) m (Z.A) s m (/.C), m (z. B) s m (Z.D) 

5) AC and BD bisect each other 

* From the pcevious. deduce the cases in which the quadnlateral is a parallelogram 
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Special cases of a parallelogram 


Unit 3 



II the diagonals are perpendicular to each other 


- 


Or two adjacent stdes are equal in length 


II the diagonals are perpendtcular lo each other 

■ ' ■ ■ ■■■■■■- ' " — 

Or two adjacent stdes are equal in length 



DrUl ^ - 

Complete: 

1) A square is a.with a nght angle 

2) The quadnlateral m which all stdes are equal in length e called. 

3) The parallelogram m which diagonals are.is called a rectangle. 

4) The parallelogram in which diagonals are perpendtcular is caled.or. 

5) ABCD is a parallelogram in which m (Z.A) = 50°. then m (Z.B) =. # 

6) A rectangle is a.with a ňght angle 

7) The quadnlateral m which diagonals bisect each other is called. 

8) II ABC O is a rhombus. then. L . 

9) The quadnlateral In which two opposite stdes are parallel is called. 

10) In the parallelogram XYZL, if m (Z.X) = y m (zY) then m (L Y) =.* 

11) Each ot the two diagonals of the.makes an angle of measure 45° with the 

adiacent síde. 

12) The síde length of a rhombus whose penmeter 42 cm equals.cm. 
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Exerclse 



kJ Calculate the measure of the unknown angle, giving reasons for 



(c) 


(e) 


(g] 



(b] 


(d) 


m 


[b] 



Calculate the number of sides of a regular polygon. if the measure of each intenor 
angle is: 

[a)140° (b]135° 

Is it possible that a regular polygon háve an interior angle of measure 100* ? Why? 

If the measure of the exterior angle of a regular polygon is 30". How many sides 
does II háve 7 What is the sum of the measures of its interior angles? 
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Unit 3 



In the figúre opposite, 

ÄB // ĎČ . ÄČ H BĎ = {M} 


m (Z.DAC) = 30* , m (Z.DBC) = 40* 


and m (Z. AMB) = 70° 

Prove that ABCD is a parailelogram 




In the figúre opposite, 

ABC D sasijuare h • BC* -nd ÄÔ .v DC 
1) Prove that ACED is a parailefc'ntam 


2) Find m (^iACE) 




In the figúre opposite, ABCD is s rhombus : in ivhich, 
BĎ is a diagonál and 

m (L ABD) = 62°. 

Find with proof m (z. A) 



iiX In the figúre opposite. E 6 BC , m (/ BAE) = 45°, 

m (L AEB) * 70° . m UD) = 65° 

and m (Z.C) = 115°. 

Prove that ABCD is a paralelogram 


D a 
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k. 


Mlscellaneous Exercisea 


In each of the followtng figures. if AD // BC, Find m ( / ABC ), giving reason. 




(b) 




a In each ol the loliowing figures it MN ii.erseu. AH, C J hI h and h respeclively, 


Prove that: AB II CD 



á»J In the figúre opposlte: 

*AC n*DC > ={ B}, 
m ( ABD) = 40 and 
BE btsects ^ CBF 
firvd m( ABF) 
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Unit 3 


toj In the figúre opposile: 

B GACÍ m ( Z CBE ) = 116", and 
BD btsects ŽABE 
find m( Z ABO ) 



y In the figúre opposile: 

cTnFDs{B>, 

m ( Z ABC ) = 40 °. and 
m ( Z ABF) = 30 \ 
flnd m( Z DBC) 



y In the figúre opposite: 

m( ABC) =110°, m ( C8l))«S5* s 

and m ( Z ABE ) = 140 • 
find m( ZEBO) 


c\ 



kj In the figúre opposite: 

Ä?//Č? m ( Z A) = 50^, 

ZACE is nght, and m ( ZE ) = 40° 
Prove that: AB // EF 
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B 


In the figúre opposite: 

EF //CD, m ( CEPís^*. 
m (Z ACE ) = 30*, m ( BAC) = 115* 
Prove that: AB // EF 



*4 ABCD1$ a trapezium in which AD // BC , E Is the mid-pomt ol ÄB Draw EX H BC 
to mtersed DB at \ and DC at Y, then draw Y Z II DB to intersect BC at Z 
Prove that: XD = YZ 
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Unit 3 


Lesson3 



The triangle 


The sum of the measures of the interior angles of 
triangle ia 180° 


Given: ABC is a triangle 

R. T. P.: m ( A) + m(^ B) + m(^ ACB)=180 r ’ 

Construction: Oraw CX//AB 
Proof: .. </XCY is a straight angle 
/. mí^XCAl + mí^ACBI + mt^BCYls 180“ 

.. XY H AB m ( ^XCA) = m ( ), alternate angles.(1) 

m( YCB ) = m alternate angles. (2) 

by adding (1), (2), then add m ( Z ACB ) to both sides 
,\ m(^+ m(. ABC) + m( /....)= 100° Q.E.D. 



• Exterior angle of the triangle. 
We know that: 

A triangle has three interior angles, 
their measures are: a. b. c 


II you extend one of the s*des. you create 




a+b+c=c+d 
.’.a + bsd 
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Complete: 

Do not measure the angles: 




b =_• (corresponding angles) 

a = 120" - 42° =.• a = 180 : - (.° +.)• =. 0 stra>ght angle. 



b = 140°-.• =.• 



y =.° vertically opposite angles 

z = .• alternate angles 

x =.• exlefior angle of shaded tnangle 
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Untt 3 



In the figúre opposite: 

ABC is a triangle in whtch; DE AC 

m (Z1 ) * m ( ZA). m( Z 2) = m( ZC ) 

Prove that: . ABC is right 

Solutíon 

Given: m (_£ 1 ) = m ( Z A). m ( j 2) = m ( Z C ) 


R . T . P.: ABC is nght 
Proof: V m ( £ 1 ) = m ( Z A ) 
m (Z2) = m ( ZC ) 



add 


m( Z1 ) + ni(Z2) = m(ZA) + m(ZC) 

•/ the sum ot the measures of the intenor angles of a triangle is 180 c 
m( ABC ) * m (. A) + m ( C ) = 180°-ŕ2 = 90 
Z ABC » right Q . E . D. 



In the figúre opposite: 

ABC is triangle in which 

m(ZA) = 2m(ZC),m(^B) = 4m(/C) 

Prove that: Z B Is obtuse 

Solutíon 

Given: m ( Z C) = x, m ( Z A ) = 2 m ( / C ) = 2 x , and 
m ( B ) = 4 m ( C ) = 4 x 
R. T. P.: B is obtuse 

Proof: vm(ZA)4m(ZC) = x + 2x = 3x,m(ZB) = 4x. 
m( B) + m(. A) ♦ m( _C) = 180 'theorem 
m (Z B )>m ( ZA) ♦ m (Z C ) 

Z B is obtuse Q. E. D. 
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The ray drawn trom the midpoint of a side of a triangle 
parallei to another side bísects the third síde 



Given: 0 ls the midpoint of AB , DE // BC 
R . T. P.: E is the midpoint ol ÄČ 
Construction: Draw AX U BČ 

Proof: v ÄX U ĎE H BČ . Alf and AC^ are two transversals, 
intersect them at D. E respectively. 

V AD = DB AE s EC Q E D 



: J C 


Corollary 


The line segment joining the midpoints of two sides of a triangle is parallei to the 
third side 
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Unit 3 


The length of the line segment joining the midpoints 
o f two sldes of a triangle Is equal to half the length of 
the third side 

Glven: 0 is the midpomt ot AB , 

E ts the midpoint ot ÄČ 

R.T.P: DE = - BC 

2 _ _ 

Construction draw EF // AB to mtersect BC at 

Proof: In A ABC, v D is the midpoint ot AB ] 

. _ __ 77 r 

E is the midpoint of AC / 

VEF//ÄB. 1 

E is the midpoint ot AC i 

The quadnlatera BDhF is a parallei >:|ram 

DE = BF = 1 BC Q E D 

2 





In the figúre opposite, 

AB = 5 cm BC = 8cm, CA = 7 cm 
D, E, and F are the midpoints ot ÄÉT 
calculate the penmeter of A DEF 
Proof: In A ABC , 
v D is the midpoint of ÄB , and 
F is the midpoint ot ÄC 
.\ DF = ~ BC = 4 cm , similarty 

DE = — AC = 3.5 cm, 

2 

EF = — AB = 2.5 cm 
2 

/. Pehmeter ot A DEF = 4 + 35 + 25 = 10 cm 


BC , CA respectively 
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In the figúre opposíte, A8CD i$ a quadrilateral In which X, Y. Z, and L are the midpotnts 


of AB . BC . CD . DA respectively 
Prove that: XYZL is a parallelogram 
Construction: draw ÄC and §5 

Proof: In A ABD . v X is the midpoint of ÄB . \ _ _ 

_ V XL // BD 

L is the midpoint of AD J 


Similarty. in A CBD 

YZ 11 BP ' XL // yž 

_ M) 

Similarty. XY H AC . LZ H AC 

/. XY//LŽ _ 

- (2) 


From (1) and (2) the quadrtateral XYZL is a parallelogram Q E D 




In the previotis exampíe try, hy another way to prove that: the quadrilateral XYZL is a 
parallelogram 






























Unit 3 


Exercise 3-3 


Calculate the measure of tne unKnown aogles. giving reasons tor your answers 
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2) In the figúre opposite, ABC is a triangle in which, 
D, E and F are the mldpoints ot ÄÉT , BC and ČÄ 
respectivefy, 

BC = 12cm , AC = 10 cm 

Find the perimeter ot the quadnlaterai DECF 


A 



3) In the figúre opposite. AD // BC . AD = — BC. 

_ 2 

E ts the midpomt ol ĎB , and 
F is the midpoint of ĎČ • 

Prove that: 

the quadrilateral AEFD is a parallelogram 


0 a 
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Lesson4 


Pythagoras’ theorem 


Unit 3 


In the opposite figúre : 

Find : 

First: Area ol the square A 

Second : Area of the square B 

Third : Som of the areas of the squares A. B 

Fourth : Area of the square C 

Put the results in the following table : 


Area of the 
square A 

Area of the 
square B 

Sum of the areas 
ol the squares 

A, B 

Area of the 
squareC 











vvtiai is the relation b0W8tn VM sum :.:i i'ie areas yi he vry squares A. B h.'ií.i tie area ol 
the square C? 


Activity (1): 



Draw any A A B C rlght at A, then 
construct on rts sides the squares as 
shown in the opposite figúre 


B Determine the center M of the square 
A C D E (the intersedion point of it$ 
diagonals) 
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_ Draw Mx // 0C intersects AE at x, 01 ) at v 

Q Draw M; 1 X y intersects AC at L. ED at z 



separáte the tow square regions ABNK AOl)B :hen dlvlile the región AOl) t- mm r ha 
regions (1). (2), (3) and (4), then try to stlnk these regions v.*i:n tľe serís wh rsh nŕ.rry íľia 
correspondmg numbers ot the squa a BOfil i 



if your work whlch you háve done and your drawing ware anoinam ynu ivill t nri tie: ma 
oorresiKKíding parts exactly oongruenf w th eaon o:her. 
and we deduce that: 

Area ot the square región BCGH = 


area ot the square región ABNF + tie area ol Ihe suinre región A(JI )B 


this means that: 

Area ot the square whlch drawn on B(.: - 

area nt ‘tie square drawn :/i AB + ar** O - tie square drawri pn AC • 

RmmI aorin you wN rooch k tne previ o. i> ie»ut. 



can your lormulate tmdmgs in the fon'i o ŕ the vortoal lorm . 


Activity (2) : 

ABCD is a square. its side lengths are 
divided as in the opposite figúre, where 
AX * m unit length , 

XB = n unit length. 

First prove that the tour triangles in the 
opposite figúre are congruent 
(two sides, induded angle) 

Second : Prove that the figúre XYZL is r. square . 



A 

IV 

X 


n 


b! 


Third : This implies that the area of the square XYZL - Area of tl ie squaie 
ABCD - 4 area of A XBY 
j e (xy)-" - { m ♦ n )■- 4 * 1:2mn 
= m* ♦ 2mn ♦ n 2 - 2nm 
(xy) 2 = m 2 ♦ n 2 

H en .vo roaen o Pythagoras' theorem 
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Unit 3 


Pythagoras theorem 

In the right-angled triangle, area of 
the square drawn on the hypotenuse 
equals sum of the areas of the squares 
drawn on the other two sides. 

Pythagoras 

<592-501 BC) 

I. e in A ABC: 
rt m (L B) = 90° 

, then ( BA )* ♦ ( BC Ý - (AC )* 

Example ^ - 

ABC is a right-angled triangle at B. find the length of the third side in A ABC if: 
f-irst AB = 3 cm , BC = 4 cm 
Second: AB = 5 cm , AC = 13 cm 


A 



B 



Solution : 

First: • • A ABC is nght at B 

(AC Ý »(AB y ♦ ( BC Ý 
= 9+16 = 25 
AC = V 25 = 5 cm 

Second : • • A ABC is right at B 

/. (BC)» = (AC)»-(AB)» 
= 169 - 25= 144 
BC = V 144 = 12 cm 


A 
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r 


Exercise 3-4 p- 

tJ ABC is a right-angled triangle at B 
, if BC = 4 5 cm . 

AC = 7.5 cm Find the 
length of AB 

U XYZL is a quadnlateral in whlch 
m (Z. XYZ) = m (Z XLZ) = 90°, 
XY s 7 cm , YZ * 24 cm , 

XL = 15 cm . Find the length of 
XŽ.LŽ 


» i ABC Is a triangle, AD J. BC if 
AD = 24 cm, AB = 26 cm. 

AC = 30 cm 

Find BC. the area of A ABC 

£J ABCD is a trapezium, where 
AD // BC. m(Z DC8 ) = 90°. 

AE J. BC and AB = BC =17 cm. 
AD = 9 cm. Find the length ol DC. 
the drea ol the trapezium. 


A 



L 



A 




17 cm 


w 


74 



Commercial Press - Kalyoub - Egypt 


2019 - 2020 





















Unit 3 



Geometrie transformations 



When a geometrie figúre is 
transferred to another one It Is 
sáld that it Is u n der the effect of 
a geometrie transformation. 




Some common transformations are 
illustrated: 

Reflection 



Translation 

A 



Rotation 



C' 0 


In each of the three diagrams there is a relation between correspondmg points of the two 
triangles. 

A ls transferred to A': A » A' 

B is transferred to B': B -► B' 

C is transferred to C': C -► C' 

A .B', and C' are the images of points A. B. and C. 


A transformation transforms every point p in a piane onto an image point p in the samé 
piane 
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— - 

Find the image ol A ABC where A (1.2), B (3.2) and C (3.5) by the following geometrie 
transtormations 

1) (x,y)-►(x,-y) 

2) (x , y)-► (x ♦ 1 , y - 3) 

3) (x, y)-►(-y. x) 


i) v (x, y) -►(x,-y) 

A(1,2)-► A' (1, -2), 

B (3, 2) -►B'(3. -2), 

C (3,5)-► C' (3 , - 5) 




2) v (x. y) -► (x ♦ 1, y - 3) 

A<1.2)-- A' (2,-1), 

B (3.2)-► B' (4,-1), 

C (3.5)-► C' (4.2) 



3) v (x , y) -► (- y . x) 

C* 

B- 

.1 

A 

T 

/ 



A(1.2)-*A'(-2,1), 

B (3,2)-► B' (- 2,3) , H 



•• 

• • 

i 

n 

/ 

C 

• 


C (3.5)-- C' (-5 . 3) * 

-A - 1 

■*. -J < 

tfl 

1 


i 

• A 

K 




Jŕ 
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Unit 3 





Describe the type of transformation in each of the following figures: 
(reflection • translation • rotation) 



a Draw the image of each figúre according to the shown transformation, 
then describe each type: 

(a] (x, y)-*(x,-y) (b)(x,y)-► (-x^-y) [c] (x, y)-*(x + 2,y*3) 


y 



v 


f 



v 


r 



y 
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Draw the image of polygon A B C D E O according to each transformation. 


and describe the type: 

[a) (x, y) — 

—- (- x, y) 

(b) (x, y) — 

— ► (x, y ♦ 5) 

|c)(x, y) — 

— (-x, -y) 

leJj (*, y) — 

— (x-5, y) 

[c] (x, y.) — 

—► U- - y) 
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Reflection 


Unit 3 



When you stand belore a mirror. your image appears to 
be as tar behmd the mirror as you are m tront ot it. 

The diagram shows a transformation m which a straight 
line acts bke a mirror. 


Reflection in a straight line 



A reflection in a straight line L maps every point P to a point p 
súch that. 

1) tf P £ L. then L is the perpendicular bisector of pp 7 

2) If O £ L. then L is the perpendicular brsector ot QO' q • 

3) tf S E L. then its Image is it self <S ■ S) 


p * — *■ 


'• 


P' 


-M- 


3 

L 


S' 


•Q 



1) Draw the image ot pornt A by reflection in the straight line L 


Solution 

From A. draw an are to eut 
L at B and C. 




With B and C as two centres A' is the image of A by 
and samé rádius length. draw reflection in L 
two ares to mtersect at A' 




Check by measuring that L is the perpendicular bisector ot AA' 
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Draw the image of AB by retlection in the straight hne l 

Solution 



Draw Ihe image ot A and B by retlection In L Draw A B 


L 





A B is the image of AB by 
retlection in L. Cbeck by mea- 
suring that L in the perpendicu- 
lar bisector of each of AA' and 
BB 7 and that ATT - AB 



B 


Draw the image ot A ABC by retlection in the straight hne I 


Solution 



L ♦ 


Draw the image of each of the points A.B. and C by retlection in L. 


L 





A A B C' is the image of A ABC by refledion in L 


Compare. by measuring between the elements of A ABC. and A A’B'C' then 
oomplete: 

[ 1 ] The straight hne L is the perpendicular bisector of:... and. 

(2] The readmg of A ABC is clockwise while the readmg of A A'B’C' is . 

(3] AB =__ BC =__ CA =_ 

(4] m ( _ A) = m ( /_B) * m (), m ( /_C ) = m ( ) 

[ 5 ] Retlection is a geometncal transformation which transforms a geometrical shape 
into another one that is.to it. 
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Unit 3 




Exercise 3-6 





Copy the figures below in your notebook. then find the images of A, AB 
A ABC by reflection in L: 





O Copy the figures below in your notebook, then draw the Images of A DEF 
and the circle M by reflection In L. 


la] 


[b] 



r-/ 

■ 




Y' 


S Y 


fej Draw the image of A XYZ in whlch X Y = 3 cm, YZ = 5 cm, and ZX = 7 cm 
by reflection in the straight Hne contalnlng the longest slde 

□ Draw the image of A ABC in whlch AB= 3cm. BC = 4cm. and AC = 5 cm 
by reflection in the straight line containing the shortest side. 

Q In the figúre opposite: 


When the word" MOM' is reltected m a vertictil 

t 

line. the image is stali 'MOM" Wnte other words 

? 

that are unchanged when reflected in a vertical 
line?. 

When the word “ DECK* is reflected m a 
horizontál line. the xnage is still "■•DECK*’' 
Write other words that are unchanged when 
reflected in a horizontál line? 



Q M 


a 


o 


- 


£ ( r* 

1^. VS-^ 
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Reflection in cartesian piane 



Reflection in the x-axis maps: 
A (x,y) - A (x.-y). 



Reflection in the y-axis maps 
A (x.y) - A(-x,y). 



On the lattice. Fmd mage of the triangle LMN where 
L (- 4, - 1), M (- 1, - 3), N (0. - 1) by reflection on the X-axis 




The Images are: Ľ (-4,1), M (- 1,3), and N (0.1) 
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Unit 3 


Properties of reflection in a coordinate palane 


Yoo háve learned before the reflection as a geometrie transformation that transtorms a 
geometrie figúre into another congruent geometrie figúre. 

The properties of reflection in a coordinate piane are representod throogh the following 
example 



In perpendicular coordinate piane where 
ABCD is a rectangle. where A (1.1), B (5.1). C (5.4) and D (1.4) 

Find: 

I: The image of the rectangle ABCO by reflection m the X-axis 
II: The image of the rectangle ABCO by reflection m the Y-axis 

Solution: 

First: Reflection in the X-axis: 

Let :A‘ is the image of A (1,1) 

.\A (1.-1) 

B is the image of B (5,1) 

B (5,-1) 

C is the image of C (5.4) 

C’ (5. - 4) 

D Is the image of D (1,4) 

/.D (1.-4) 

Thus, the rectangle A ,B ,C .0 is the image of the rectangle ABCD by reflection in the 
X-axis. 
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Second: Reflection a cross y-axis: 

Let: A is the image of A (1,1) A (*1,1) 


Thus, the rectangle A B C D is the image of 
the rectangle ABCD by reflection in the Y-axis. 


B Is the image of B (5,1) 

B“ (-5,1) 

C 

r j | | p 

C is the image of C (5.4) 

(T (-5. 4) 



D is the image of D (1.4) 

.% D" M. 4) 


r- ; - 






Y* 


0 

A 


C 








x 


Find the measure of each side length of the rectangle ABCD and compare it with 
its image. What do you notice? 


You know: 

In the rectangle ABCD AB \\ DC and BČ \\ AD 

is A B \\ D Cľ and B C' \\ A D ? 

is A‘B r \\ D^ and EÍTr \\ A t D t ? What can you conclude? 

is the rectangle ABCD congruent to the rectanangle A B' C D ? 

is the rectangle ABCD congruent to the rectanangle A B C D ? 

If the point E € AB, determine in the point E as an image for the point E by 
reflection in the X-axis? Is E E A B ? 


Properties of reflection in a line 


Q Reflection reserves lengths of segments. 
Q Reflection reserves betweeness property. 
0 Reflection reserves measures of angles. 
0 Reflection reserves paralielism. 




Does the reflection reserve the orientation of the vertices of figures? 

Does the order of the rectangle whose points are ABCD the samé as its image by 
reflection in L? 
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Unit3 

Practice: 

Draw the image of A ABC by reflection in the y-axis in each čase 



Complete: 


A (4. 6) - A’ (-4. 6) 


B ( 


t?**f ••••> 


) - B ( 


•»» t | 9 t ««« 


) 


C( 


• •••f e ♦ 


\ ^ P' / l 


Complete: 

A (0. 6) 


- A (0. 6) 


B ( 


• t ««| Mt »» 


) - B ( 


»•!•! tete 


•) 


p í \ _ # P' / \ 

leee#| eeeeel Ieeeeej 


Note that: 

II the reflection in a Ime transtorm the figúre to itsell, then this hne is calied an axis of 
symmetry of the figúre. 

In the second figúre the y-axis VY is the axis of symmetry of — ABC. 

Leta think 

Determlne the number of axes of symmetry of each figúre below: 

















* 



1 










M \ 


I 
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(1) Isosceles triarvg le. (4) Square 

(2) Equilateral triangle (5) Rhombus 

(3) Rectangle. (6) Isosceles trapezium 

Practice: 

In the opposite figúre: 

A ABC is an equilateral triangle, where D, E and F are the midpoints ot AB, BC and AC 
respectively, and AE H BF n CD = {M}: 


Complete: 

Axes of symmetry of A ABC are 



AB is the reflected image of AC by reflection m 


H The reflected image of AF by reflection in B F 

is., and the reflected image of CF m 

A E is. 

□ The reflected Image of A AMD by reflection in 


A 



A E is 

m ( l AMD) = m (L .), because reflection in a Hne reserves. 

y The reflected image ol _ AMB by reflection in A E is. 

k-j A BMC is the reflected image of.by reflection in C D , and the reflected image 

of.by reflection in B F . 

BM = AM, and CM = AM, because the reflection reserves. 



H f? 
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Unit 3 


Ref lection around a Point 

Reflection in a Point 

Reflection in a Point M maps each point A m the piane to its 
image A in the samé piane so that M is the midpotnt ol A A , 

The point M is called the centre o f retlection and its image 
by retlection in M is itself 

Therefore, a reflection is an isometry. 

Exampie: 

In the opposite figúre: 

M € AB Find the reflected image of AB around point M. 

Solution: 

Draw AM andlocateA on AM, so that AM = AM 
. Draw B M and locate B on B M , so that B M = BM 
■ j Draw A B 

t For each point C e A B . locate C on C M , so that C M = CM is C E A B? 
A B is the reflected image of AB, around M. 

Reflection around a point 

u Reserves the lengths of the line segments 
U Reserves the measures of angles 

y Reserves the parallel property. 
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Ref lection in the origin point in a perpendicular coordinate piane. 


Reflection m the origin point O (0.0) maps 
A (x. y) — A (-x, - y). 

For examplo: The rettected image of A (- 3, 2) in the 
origin ís A (3, - 2). 

Example: 

In the opposite figúre: A A B C is the rettected image 
ol A ABC in O. where A (1.1). B (4. 2) and C (2, 4). 



Practice: 


- m Draw on the opposite perpendicular gnd: 

A ABC, where A (- 2.1 ), B (4, - 3) and C (2. 3). 

then complete 

R«»lacňon_^ 

' ’ ' m (0.0) ' . * 

R tá - 31 , R ( \ 

x 



Y 

6 

4 

3 

2 

1 




X 

' í 4 1 

3 2 

1 

•1 

-2 

-3 

0 1 

2 3 4 ! 

* 





mA 





C 1 \ C \ 




-6 



















f Ý 





Draw A A B C\ the rettected image of A ABC in origin 
point O 


Note that 

Reflection in a point reserves orientation of the vertices of the figúre. 
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Unit 3 


r— Exercise 3-7 


□ In the figúre below. wnte the coordinates of the image of each point by 
reflection in: 

(a]The x-axis (b)They-axis 




Find the image of poxit P (2, 4) and L. ABC 
where A (- 6, - 1). B (- 2. -1) and C ( b. t>) by 
reflection in the X-axis 

EJ The po«nts A (- 4, 5), B (2, 4). C (5.-1). I > (x, yj are rglleclyd ri .iie X - axis s a e 
the coordinates ol their images. 

Q The poinls E (0.5), F (6. 3). G (- 3 : ' and H (x . y) are rgHeded in Hie Y - axi*. 
state the coordinates of therr images 

H Identity the points that háve A (2. - 3), B (-1, 2), and C' (3.1) as their images by 
reflection in the Y - axis. then graph all the points 

Graph the square ABCO and its image: by reflection in the X-axis then compare the 
length of the sídes and the area A (0,2), B (- 5,0). C (- 3. - 5) and D (2. - 3). 

Draw the image of square ABCD where A (2, 3) and B (2, - 1). by reflection in the 
Y-axis * what do you notice? 

Draw the image of the rectangle AB( I) where A (2,2), D (- 3, 2), with width 3 umts 
by reflection in the X-ax»s. How many cases can you draw? 
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y By uslng geometrie Instruments: 

Draw rectangle ABCD, where AB = 3cm BC = 4 cm. Locate A the reflected image 
of A by retlection m C D and locate C the retlected Image ol C by retlection in 
A B , Prove that 

First: m ( Z. C AC ) = 2 m ( Z. CAB) 

Second: N\ A* C* 



In xy-coofdmate piane draw A ABC. where: 

A (-2. 4). B ( 5.0 ), and C (3, -3). thaen tmd: 

First: The retlected image of \ ABC by retlection in the X-axis, 
Second: The retlected image of A ABC in the origin. 



In the opposite figúre: 

ABCD is a rectangle. M is the point ot mtersection 
of the diagonals. X € A B . X tJ O B C = {y}. 

Prove that: 

First: y is the reflected image of X in M 
Second: The figúre AXCY is a parallelogram 




In the opposite figúre: ABCD Is a parallelogram 
M is the point of intersection of its diagonals. 


X e AC , Y € AC , 
m ( L ABX) = m ( L CDY) 

Prove that: 

First: _ABX the image ot . CDY by 


A _ P 



refleclion in M. 

Second: The figúre XBYD is a paralielograrn 
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Unlt3 



Translation 


The plcture suggests a transtormatiou 
called a translation. 

A translation can be thought of as a 
transtormation that g! ide s all points ot 
the piane A.B.C .... the samé dištance. 
in the samé direction súch that: 

AA' = BB' = CC', 

ÄA'/I BBW/ČČ 7 
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Draw the image of AB by the translation o( MN. 
m ttie direction of MN 

solution 

Draw trom of A and B two rays parallel to MN 
and in the samé direction. 




With A and B as centres. and rádius 
length equals MN, draw two arcs to 
mtersect the two rays at A ,B\ 



Check by measunng that AB // A B and AB = A B 
A B is the image of AB by the translation of magmtude 

MN. in the direction of MN 


Example 3 


Find the image of — DEF by the translation of 

magnitude MN. in the direction of MN. 

solution 

Draw trom D.E. and F rays parallel to 
M N and in the samé direction 

Determme D ,E',F‘ súch that 
DD = FF = EE = MN 
Join the pomts D .E' and F‘ 




Complete N 

1) DE = EF =.FD =.... 

2) m(^D)sm( ^... )* 

m (^E ) = m ( £...). 

n>(ZF)s"'{Z«) 

3) Translation is a geometncal 

transformation which transforms 
a geometncal shape into another 
that is_to it. 


A D E F' is the image of A DEF by the translation of 
magnitude MN. in the direction of MN. 
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Unit 3 






Copy the figures below in your notebook, then find the images of A, CD, 
A XYZ. and ABCD by the translation of magnitude MN. in the direction of 

A 



B 




N 



Draw a líne segment AB, where AB = 5 cm, then draw the image of AB by 
a translation of magnitude of 8 cm in the direction of ÄŠ 


y Draw A ABC in which AB ■ 4 cm. BC = 6 cm, and CA s 5 cm, then draw the 
image of ABC by a translation of magnitude 3 cm in direction of CB. 



In the figúre opposite: 


ABCD is a square, and all the intenor squares 
are congruent. complete: 

[a] The image of AE by a translation of 
magnitude 2 cm in the direction of P K 
is. 

[bJ The image of the square AENM by a 
translation of magnitude 4 cm in the 

direction of PK is. 

(c) The square MNHP is the image of 
the square GLZK by a translation of 
magnitude.in the direction of. 



A 


y In the figúre opposite: 

The triangles ADF. BDE, DEF. and EFC are 
congruent. complete: 

[ a J The image of A ADF by a translation of 

magnitude AD in the direction of AD is. 

[ b ] A FEC is the image of A DBE by a translation of 
magnitude.in the direction of. 
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llnit 3 


Translation in the cartesian piane 

The translation transtorms each point two displacements. 

one in direction of the x - axis (a) tollowed by another 

one indirection of the y - axis (b). 

A (x, y) —► A' (x ♦ a, y + b) 

fcj [ a) Rnd the images of the points shown 
in the table under the translation: 

(x.y)-► (x ♦ 3.y - 2) 



f 


A' (x + a, y + b) 






ÁOdyf '• ^ 



ť o 

% 


f 



• The line segments appear to be.in length and. 

H Draw the images of each of foilowing points by translation with magnitude AB in the 
direction AB where A (3.4) and B (7,2) 


(a) C (3. 2) 


(b) D (- 1,3) 


(c)E(x, y) 


The translation is equivalent to a 
horizontál chsplacement trom 3 to 7 
which equals 4 umts and a vertical 
displacement trom 4 to 2 equals *2 
units 

C (3. 2)-► C' (.) 

D (~ 1,3) —* 0 (..) 

E (x, y)-- E' (x ♦ 4, y-2) 


- - -<— ----- — 

v 

A 




1 . * 5 

4 

A (3. 4) 


r • 


é A 





e 

_ D 2 

♦ 


-..B; 

7 2) 

l| 1 l 

—*—— r — 




x' -2 -lO 

i 

i i s “! 

• 1 i 

i 1 i 

1 ť 

• 

i 

y 
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Properties Translation in the piane 


- \ 

O Translation reserves lengths ot Mne segmente and the dištance 

between points. 

0 Translation reserves the measures of angles. 

0 Translation reserves parallelism of Unes. 

___ J 


Example: 

Find A B , the translated image of A B, where A (2,1) and B (2.4). translated MN unita 
in the direction of M N where M (-2. 5) and N (3. 7). 


Solutlon: 

Translating MN umts in the direction of M N js 
equivalent to horizontál displacement from *2 to 3 
= 3- (-2) = 5 units 

verticaldisplacement from 5to7 = 7- 5 = 2units, 

/.Translation = (5. 2) 

. A = (2 + 5.1+2) = (7. 3) 

B s(2 + 5,4 + 2)s(7,6) 

Draw A B to get the image of A B 
Is A B WAB ? 

Let s thlnk: 

Refer to the previous example: When drawmg AB : 

1$ m (L A AB ) = m (ĺ BB A) ? Why ? 

ISA A AB*. A B BA? Why? 

Is Ä1T \\ Ä¥? 

Is the figúre A B B A a parallelogram ? 

We can conclude : 

For any quadritateral. if two opposite srdes are equal m length and parallel. then this 
quadnlateral is a parallelogram 

Note that: 

the translated image of a hne segment is another Ime segment parallel to the originál and 
equal to M in length 
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Unit 3 




u Copy the graph, then draw the image of 
the parallelogram ABCD under each of the 
following translations: 


(a) (x, y) 

(b) (x, y) 

(c) (x. y) 

(d) (x. y) 


(x + 5, y + 2) 
(x-8, y-l) 
(x ♦ 2. y-4) 
(x -4, y + 2) 


;n 



a Using the lattice, find the image of each of the 
following pointa by the translation of LM in 

the direction of LM where L (1,3) and M (4, 5). 

(aj B (-2.3) [b] C (5.4) (c) D (3.0) 


Q Use the translation: (x. y)-► (x ♦ 2, y +3) to 

locate the point whose image is (2. 3). 

Q In the figúre opposite: 

Copy the graph. then draw the triangle ABC whose 
image is ABC by the translation: 

(x, y)-► (x +2, y +3). 



—‘ 







4 

V 

L 





J 




c 



r t- - 

L J * 







1 







x*i 








Ô 

.t 

1 

J 

\ i 

t 

• 


1 

\ 








It the image ot the point A (1, 1) by translation in the piane is A' (2. 2). find the 
images of the points O (0,0), B (- i. 3) and C (- 3,5) by the samé translation 



A square has vertices A (1,1), B (4.2). C (3, 5) and D (0. 4). 

[a] Graph the square and its image under the translation AB in the direction of 
ÄB* 


[b] Write the mapping rule for the translation. 


E g The point A (3, - 3) is the image of the point A by the translation 

(x, y)-► (x -1, y - 4). locate A then by the samé translation. draw the image 

of A ABC where B (5.0) and C (-1, - 2). 
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Rotation 



Rotation around a point in a piane 

Rotation around a point M with an angle whose measure ís E is a geometrie translormation 
in which each point A in the piane is rotated to another point A In the samé piane, so that: 

♦ m ( L AMA ) = E 

♦ MA = MA 

Rotation is denoted by R (M, E), M where 
. i M is the centre of rotation 

a E is the measure of the angle of rotation. 



M 


Note that: 


kJ Rotation is wetl defmed as the centre of rotation is determined the measure of the angle 
of rotation, is known and the direction of rotanon is known as well. 



The direction of rotation is positive. if the rotation is in anticlockwise and is negatíve ii 
the rotation is in clockwise. 



A is the rotational image of A. 
around M with an angle whose 
measure is (E) 


A is the rotational image of A , 
around M with an angle whose 
measure is (*E) 
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Finding the rotational image of a line segment by a well known rotation. 


Unit 3 


Example 


Draw A B , the image ot A B by R (M, 120 J ) 


To draw A B foilow the tollowing steps 



»m Draw M A 


Draw Z.AMX. Whose measure = 120 
(Note that the rotation ckrection) 



L j Witti the compasses and vvith cen.re M and draw hm yr; pi 

» 

a orcte wtth iength rádius MA. in.erseu s M X a. pyin A' 
then A is the rolational image ot A by tie ru-a-km 
R (M. 120°) 






Repeat the samé steps to find B tlie image oí B. by It e rolalion R [W. 120'). 
For each C E A B . determine C :he inage ot C by rota: on R (M. 120*). 
Draw A B and notice C E A B' 

Find the tengths of: A B . A B , A C . A C . C B. and C B' 


Does rotation reserve distances? 
Does rotation reserve collinearlty? 


Practice 


a In the opposite figúre: The rádius ol circle M is 3cm. AC 
and BD are two perpendicular diameters complete 

(a) By the rotation R (M. 90 : ), then: 

the rotational image of point A is. 

the rotational image of point B is. 


the rotational image of A B is 


the rotational image of A B is 



B 
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the rotat ona 


[b] By the rotation R (M, - 90*). thc a :hc rotational imagc of A B is. 

-► • • 

image ot A B is and Ihe rolalionnl image hl A B is. 

(c) By the rotation R (M, 180 ), then: 

the rotational image ol A is.and thc rotational imagc of B is 

The rotational image of A B is. 

[d] By the rotation R (M. - 180). tacn thc ro:ational imagc of AD is .. 


Practice 

B In the opposite figúre: ABCD is a square O is the 
point of intersection of its diagonále. 

X. Y. Z, L are midpoints of sídes AB , BC , CD , DA 
and respectively Find: 

[ a) The image of A AXO by reflection in AO , followed 
by another reflection in LO . 

(b] The image ol --AXO by rotation R (0.90*). 

Rotation in the coordinate piane around the origin (O) 
In the opposite figue 

□ A (4.2) is a point in the perpendicular coordinate piane 
A is the rotational image of A by R (O, 90 ). 

Note that: OA = OA , m ( L AOA ) = 90 Refer to the 
figúre, we find that A (*2. 4) 

» • % Rotation -. , % 

b ,o. ttcn A <•» «»■ 

Think Is R (O. 90) equivalent to R (O. *270 ) ? Why? 





Draw B (3. 4). and B the image ol B by (O. 180°) 

Note that: OB = OB , m ( Z.B06 ) = 180* and rotation antclokwise Reter to the figúre, 
we find that B (-3. -4). 
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Uníta 

Think Is rotation R (O, 180°) equivalent to R (O. -180°)? Why? 

Which rotation is equivalent to R (O, 270')? 

Find tt>e image of A by rotation R (O, 360 ) and the image of B by rotation R (O, -360 ). 

Neutrál Rotation 

Neutrál rotation is a rotation with an angle of 360° or - 360° . The image of each point 
coincides exactly with itself. This rotation is called neutrál because it maps the figúre to its 
originál posrtion 

Practice 

Complete the following table as shown In the flrst row: 



Think 



Does rotation reserve dištance and ooflineanty? 



Does rotation reserve the measures of angles? 



Does rotation reserve the parallel of lines 7 


Rotation in a piane is a geometrie transformation maps any figúre to another congruent 
figúre. Therefore. Rotation is an isowetry. t! reserve also onenlation of the vertices of any 
figúre. 
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Exercise3-10 


- i Draw the axes of sy m met ry of each figúre below if existed: 


(a) (b] 



Draw C\ the Image of C by R (A, 40) and B , the Image of B by R (A, -40 ). 

fi £ABC is a right-angled triangle with AB = 5 cm. and BC = 12 cm. Find 

[a] X. the image of B, by translation 9 cm in the direction of BA. 

[b] Y. the image of B by rotation R (A. - 90^) 

[c] Find the length of X Y. 
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Unit 3 


Draw the equlateral triangle A6C wrth s»de length 6 cm Draw the image of the 
triangle ABC by rotion R (A. 60'). 

Oraw the square ABCO with side length 5 cm. Draw the image of the square 
ABCD: 

(a) By rotation A <B, 90 ) 

[ b J By rotation R (A. 180 ) 

H Draw the triangle ABC In whlch AB = 5 cm, BC = 6 cm, AC = 7 cm. 

Draw the image of the triangle ABC: 

(a) By rotation A (B, 180 ) 

|b] By rotation R (A. 360°) 

m m Draw the rectangle ABCD in whlch BC = 6 cm, AB = 4 cm. Draw the Image 
of the rectangle ABCD: 

(a] By rotation R (A, 90 : ) 

I b] By rotation R (M, 180 J ) whe*e M iy he |x>iril ol irlerseclic-n <ji ii$ diagorttls- 


M athematics l st Prep 


Second Term 1 03 










Actívities: 

Q Siate whether the graph shows a reflection or a translation 

[a] Name the line ot reflection 

[b] Describe the translation 
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2 


Unit 3 


Figúre b is the image of figúre a by a geometrie tr arts formát ión. Identity each 
transformation as a translation. a reflection, or a rotation 


• 

1 

b 

a 

- 

b 











( 3 ) 







On grapn páper, draw rectangle ABCO wrth vertices at A (0. 0), B (0,2). C (4,2) and 


D (4.0). 

[ a ] Draw three images formed by rotating the rectangle ebout the origin through an 


angle of measure: 

1)90° 2)180° 3)270° 


[b] What are the ooordinates of the center of the rectangle? 

[ c) Draw three images formed by rotating the rectangle about its center through an 
angle of measure: 

1)90° 2)180° 3)270° 
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Unit test 





Mark (✓) for the correct statement and (*) for the incorrect one: 


[a] The image of the point (3, 4) by reftection in the X-axis is (3. - 4) 

[b] The point whose image is (y, - x) by rolation about the origin with an 

angle of measure 90 ’ is (x, y). j ] 

[c] The mage of the po*it (5, - 3) under the transtation (x ♦ 2 y + 4) i$ (7,1). 

[d] In the figúre opposite: 

1) If Z.EBC is right angle, then BE 1AC. 

2) If ziABE is right angle, then m ( z_ABE ) = 90* 

3) If BE l AC , then Z.ABD and Z.DBE are complementary. I 1 

4) If Z.ABE ■ zlCBE, then BE 1 AC □ 

a Calculate the measure of the unknown angle in each of the following: 
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Unit 3 



la) n the image of the point A by retiection m the X-axis 1$ (2,1), locate the point A, 
then draw its image by reflection in the Y-axis 

[b) Draw the triangle XYZ m which XY = XZ = 3 cm and YZ * 4 cm, draw the image 
of A XYZ by rotation about the vertex X with an angle of measure - 90°. 


m 


121 



'31 


[4] 


(a) The image of the figúre by reflection in AD iň 

[b] The image of the figúre by rotation atoul A v.ŕh 30* is 

[c] The image of the figúre by translalion 1o :he right is 

(d) The Image of the figúre by rotatlnn a honí A wi:h i Br* is 



U In The figúre opposite. 

E e BČ , m (ABAE) = 45". 
m (AAEB) = 70°, m (AD) * 65* 
and m (AC) = 115° 

Prove that the quadniateral ABCD ts a paralleiogram 


D A 
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[b] The ratio between the measures of :hc anglcs af a quadrilatcral is 2: 3: 2:4 Calculatc 
the measure of the smallest angle 

[c] A polygon has 15 skfes. 

1) Calculate the sum of the measures ol ts interiér angles. 

2) if the sum of the measures of five ol ils exkrior *■ ruj les s 2Q0* : caluUa e tie sum ol Ihe 
n.: i:urc;. uf t h o ton intorior anglcswiich are rctadjaccnl :o thcfive exteriér anglcs. 



In The figúre opposite, 

D Is the mid-pomt of ÄB . 

E is the rmd-polnt of ÄČ^ . 
ĎF O BČ ={X},DX = XF 
and BC = 12 cm 
Find the length of \Y 


M 



B 
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Unit 3 



Copy each figúre on a graph páper Draw thetr Image under tne transtormations indicated 
Grve the coordinates ot the images vertioes in each čase. 





y 

i 











b 











• 
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* 

2 







IV* 















t 

A 







x 








•1 0 

y; 

t * 1 

Í « 3 

i ( 



Reftection in the x - axis 



Rotatior r>f 90 v donk’.vLsfi ahout O. 



V 











L 


J 

_ 



1_ é 

X 

w 0 

•i 

• * * 


% 




-a 

-a 

F. 


1 






r 









t 








-i 

yj 




H 



















Retlection in FG 



Rotatoon ot 90 anticlockwise about O. 



y 

< 

7 

k 
















L 



























.1 

> 



















x 

i 






















0 

1 

t . 
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Translation: (x. y)-► (x + 2. y ♦ 3) 



i 1 




Translation: AO in directton of AO 
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Com piete: 

[ 1 ] = . 

625 V 9 / 

(2) If 7 - 2x = 3 , then x = 


, X€N 


3 - 1 + 4 - 1 = 


-1 - 


[4] The štandard form of the number 0.7 x 0.005 = 


The Probability of the certain event = 


Choose the correct answer: 

(1) The sum ot the probabmiies tor all possible outconcs of a randonly cxpcrincnt is 


i a i zero 


(b) 1 


(c) > i 


(dl < i 


?)lf 3a = yfÄ~ b, then -jj- ■ 


(aj 2 :3 


Ib) 3 : P 


icj G: 4 


(dl 4.; 3 


• .O \ * 

[3] ( £ J equals 


.o? 

• . • V í 

In I n 
0 


(b) 


,-ft 


27 


ífi) 


8 

27 


(dl 


p 

<L f 


[4' There are 2 ‘ biv/s and 1b giils in a da&stúúiľi . orie ujpi is ctiosen randonly , ľie 


probability thal :hc choscn pjo I is a girl - . 

• • 

laj 

[5] V i- 8f i (- 6) ? =. 

(a) l-iol (b) x 11) 


n 

12 


íb)^ 


(C)-T 


Cdí-| 


ínl 14 


ídj -14 


[6] 10% of L.E 2 


1 


(a) 


1 


(b) 


L.E 

1 


(c) 1 


(d)25 
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U Simplify to the simplest form: 

(8)(-t) C *(t)’ ^ 

(b) Fir>d the numencal value of the expression 
3 ab ♦ 8a ♦ 4b when a = 4 , b = -2 


(a) firid in 0 the 


o. J. 




:ľ>: Find the valueof: 


8x8 ~ 3 
8 4 5 


I ta) Aí&dcry uf & I re reuord llie dištance U al traveled uy aceTairi lyjeoí Itiern beíore 


damagefh' iľio urits of this typ^ ns lollowing: 


The dištance In thousand km 

Less than 
50 

50 to 100 

More than 
lOOtíll 150 

Mora íhan 
150 

The number of damage tire 

80 

120 

280 

320 


M you bought the type of this tyre. what is the probability of change it: 

* First: before traveled 50 thousand km. 

* Second : After traveled more than 100 thousand km. 



riľd in O the 


fc v • 


of : Px + 5 


Kí 


Model (2) 


Complete: 



[3) The probabilrty of impossible event s. 

[4) Complete in the samé pattem 1 , 2,3,5,8 . 

[5) If the probability that the študent is aboent in a school is 0 15. if the number of studon:s 

of this school ts 600 . then the number of the present študent that day is . 
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fij Choose the correct answer: 

[1) 2® x 2'=. 

2 6 2 9 2 4 >:1 1 

[2) Wtnch of the tolkxwing the greatest: 

(a) 2.3x10 4 (b) 2.3 x 10* (C) 3.2x10* (d) 3 2 x 10’ 

[3) (. x 2 )' 3 x x 6 =. 

(a) x 12 (b) x- 12 (c) x (d)1 


[4; Vv'hich of the follGwing mov 00 probabilhy of an cvort: 


iaj -0.35 


Oj; 87Ýs 


;cj 1.05 


íď< 1 50°r. 


[b] If x > 4 . ihen : 

(a) x > - 4 (b) x > 4 íc) x < - 4 

[6] Area of rectangle of length 120 cm , width 80 cm = 
(a) 9600 (b) 400 (c) 9.6 


ŕd) x<4 


m 


2 


(d) 0.96 


(a) Two integers number the smaller one is 2x and the greater is5x.il the ditference 
between them is 30 fir>d the two numbers. 

a y 

(b) Find the value of - ~ ~ — in the simplest form. 

H (a) Find in Q the s.s. of each of the followmg : 

i) (3x + 2) + 5 = 13 ii) 2x ♦ 15 < 19 


(d) Hind the value of tne exptessmn in slnplest torm: 



^ (a) If a regular die is thrown once and observed the number on upper 
face, find the probability of each of the following: 
i) getting prime even number 
II) getting odd number less than 4. 





y = ~r, Find in the Simplest form of 
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Model Exam 


( g-4jJI SfiLfal ) 

Choose the correct answer : 


hO 

■ 

■ 

■ 

■ 

4 - 4 4 -4-. 

L 9 ’ 9 ’ 6 ’ 6 J 

í 4 \° 

(b) 7 = ■■■■ 

\ 1 

[ 0 . 1 . 7 .-1 ] 

(c)2x6-4x2 = - 

[4,8.10.2] 

(d) ( 7 ) 2 = 

[49, 49 , 14,-14] 

(e) 79 + 16 = ■■■■ 

[ 7,5,25 , -7 ] 


Complete each of the Following: 

(a) If x + 2 = 6 , then x = ■■■■ 

(b) when tossing a coin once , then the probability of 
the appearance of a tail is .... 

(c) The probability of the impossible event= ■■■■ 
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(d) 


(e) 7 ( 6 2 -5x6) = 


Complete the solution to find the result 


(a) 12 x 2 2 + 24 + 3 



12 x .... x- 24 


+ 


-24 


+ 


+ 


(b) 


8 + 20-4 
8-4 



(b) 


2 _' 

3 , 


X 


2 _' 

3 , 


' 2_' 6 

3 , 


2 3 6 

c X 2 = X 


(d) 


' 3_' 

2 , 


9 


(e) V100 - 64 =2 


4 


Put (/) or (X) : 


(a) 2 x + 3 = 7 , then x = 2 


( ) 

( ) 
( ) 

( ) 
( ) 
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A Card is drawn randomly from 8 Cards numbered 
form 1 to 8 , join from column A to column B 

(A) (B) 

(1) The event of getting an even 
number =. • 


# 2 

(2) The probability of getting an 
even number =. • 


•{8.6,4,2} 

(3) The event of getting 

a number >6 • 


• 1 

(4) The probability of getting 
a number <9 • 


• 8 

(5) The probability of getting 
a number 8 • 


• {8.7} 
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Answer the following questions 

^jJ Choose the correct answer: 

Cricumference of a circle of radins 7 cm =.cm 

(a) 11 (b) 22 (c) 44 (d) 88 


(tt — 


22 


[2] The image of the point (-1 , 3) by translotion ( ^ . -2i 


s 


(a)(3,1) 


(b) (3,-1) 


(y) (5.1) 


(d) (5. -5) 


[3) The measure of the extenor angle ul Nie equilHleral iriannle is. 


(a) 30 


(b) 45 


(c) 80 


(dl 120' 


[4] In a paralielogram it the two adjacent sides are equal in tie leng:h. then tie 


shape is... 
(a) square 


(b) rhombus 


•;nl mť::arigle 


(dl tiapŔZiun 


[5] The number of the diagonals of a pentagón is 


(a) 3 


(b) 5 


l _t . 

7 21 / 

K“} ' 


(d) 9 


[6] The number of axes of symmetey of an isosceles triangle =... 
(a) zero (b) 1 (c) 2 (d) 3 

, -j Complete: 

[1 ] The image of the point (2,1) by reflection in X-axis is. 


[2] In the opposite fignre: 
x=. 0 


(3) A XYZ, in which m (ZY) = 90 0 , XY = 3 cm , XZ= 5 cm , 

Then YZ=.cm 

(4) ABCD is a paralielogram in which m (ZA) = 100° , 

then m (ZB) + m (ZD) =. 0 

(5) The Sum of the measures of the interior angles of a triangle = 
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I (a) In the opposite figúre 

m(zlA) = m(Z.B) = 25° 
find m(z.ACD) 



*-+- 

D 




M 


B 


(b) Draw a triangle ABC in which AB = 5 cm , 

AC =3 cm , m (ZA) = 40° then draw Ó in the image of C under rotation 
R (A,40°), B^ in the image of B under rotation R (A, - 40°) 

I (a) In the figúre opposite. 


AB >i i x; • AC H Hl > = (VI) 

Mi (/1 )acj = Tn*. m: /1 >bo: = 

and n* i ĺ. AM B j = 70' 

Prove that: ABC D i s a parallclogran 

(b) Use the translation 

( X , Y )-► (X+ 2,Y+3). Find the point whose image (2,3) 



£3 (a) In the opposite figúre: 

AD 1 BC If AD = 24 cm , AB = 26 cm. 
AC s 30 cm , Find the length of BC then 
Find the area of AA8C 




N. CTI 


2 -1 m 


ri 


L> 


H 


n 


A 


(b) ABCD is a square f E E BC 
AC // DE f Prove that 
ACED rs a parallelogram. 



j 

r 

s r 

% 

% 

* 

R 
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Model (2) 


Answer the following questions 
^ Choose the correct answer: 

[ 11 A ABC is a right angled at B, AB= 6 cm ,BC = 8 cm, then AC =.cm 

(a) 10 (b)28 (c) 100 (d) 160 

’2] The measurc of caci anglc of rcgular hexago i cquals . 

iň) 60* (b)10B < (ej 1 xf (d) 1 ľih : 

*3] The tvvo diagorals ara aquŕ.l in :ha langth and not pmpendicular in. 


(a) paral lelogra n (b)rcctanglc (c; ľliorrbus 

;4] AH the following shapss m ŕ l. X) = ôú' cxccpt tbc shopc. 

iň) (b) (c; 


(d) sqL are 


ŕrľ. 


y 

e e 

>< 

\ zr 





/ 


/ \ 


/ 

AjL 


/ 


[5] In the opposite figúre: 

The area of shaded part trom the area 



of all shape equal 

i 


i t 


.i I 


8 


(b) 


(C) — 
v 8 


(d) 


[6] In the opposite figúre, 

m (Z BDC) =. 0 

(a) 60 (b) 80 

YÁ Comploto: 


(c) 100 


(d) 140 


\ 


VŽO 



B 



[1 The Perimeterofthe opposite figúre, semicircleofdimaerer 
14 cm and two semi-circles the diameter of 
each 7cm equals.cm 

2] The imoge of tho poin: (2 3) by :ranslation ľv'N . in cli'oation M N . whcrc M [2 
\l (6.11 is. 

* e e 

[3] The volume of a cube of side length 1.2 m =.cm 3 
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(a) In the opposite figúre : 

XYZL is quadrilateral in which 


m(z Y) = m(Z L) = 90®, X Y = 7 cm . 


YZ = 24 cm, XL = 15 cm, Find 
The length of each of XZ. LZ 


L 



(b) Using the square lattioe, draw AB where A (4,3), B (-1, 1) then find the image 
ot AB by trans ation ix . yj — (x ♦ 2 . y - 1) 


j (a) draw the image oí triangle ADC where A{1 .1). 
B(3,4). C(5.2) by reflection in X-axis. 


(b) In the opposite figúre: 

AB , E D are perpendicular t c 
BD . BO n AO = {C} m U A) - 30 ’ 
, m (<_ EOC) = 120 : , Find E) 


% 



B 



(a) In the opposite figúre: 

E<5 f/CÔ ,m (z E) = 50“ 


. m(,i C) = 30 , Find the measures of 
Angles of A ABC . m (Z ABD) 



(b) In the opposite figúre: 

X is the midpoint of AB 
. Y€ČĎ.ZeČE 
.AD IIXY //BČ 
. YŽ II ĎE 

1$ CZ = ZE ? giving reason. 
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Model Exam 


bi) 

Answer the following questions : 



Choose the correct answer : 


(a) The Sum of the measures of the interior angles of 
a triangle =. 0 


[90,360 , 180,540] 


(b) The image of the point ( 3 , 
the point . 


[(3,2) 


2 ) by reflection in the y- axis is 
(-3,-2) ,(-3,2) ,(-2,3)] 


(c) The diagonals are equal and perpendicular in. 

[ rhombus , Square , rectangle , parallelogram ] 


(d) In the opposite figúre : 
AC = .... cm 

[ 5,7,25,625 ] 



(e) In the opposite figúre : 
m(ZACD) =. 0 

[40,140,90,50] 
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Complete each of the Following: 


(a) The length of the line segment that joins two mid points of two 

sides of a triangle =.the length of the third side. 

(b) The rectangle is a parallelogram in which one of iťs angles is 


(c) The length of the side of a rhombus whose perimeter is 24 cm 
=.cm 


(d) The image of the point A (-3,2 ) by reflection in the origin 
point is the point (.) 


(e) In the opposite figúre : 
X =. 0 




Put (/) or (X) : 


(a) The image of the point ( 4,3 ) by reflection in the x-axis is the 


point (3,-4) ( ) 

(b) If ABC is a right-angled triangle at B , 

then (AB) 2 = (BC) 2 + (AC) 2 ( ) 

(c) The Pentagón has 5 diagonals ( ) 

(d) ABCD is a parallelogram , in which m ( ^ A) = 70 0 

, then m( z ^C) = 110° () 

(e) Any triangle contains at least two acute angles ( ) 
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Join from the column (A) to the suitable in the column ( B ) 


(A) (B) 


(1) The sum of the measures of the 
interior angles of a quadrilateral 

• 


• 120° 

(2) The measure of each angle of 
a regular hexagon =. • 


• 360° 

(3) The image of the point ( 3,2 ) by 
translation (1 , -2 ) is the point 

. • 


• (-1,-3) 

(4) The image of the point (1 , 3 ) by 
rotation a bout the origin point, of 
angle 180° is the point (.... , .... ) • 


• 45 

(5) The diagonál of the square divides 
the right vertex in to two angles , 
the measure of each =. 0 • 


• (4,0) 
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